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ABSTRACT
A Study of the Cognitive Prerequisites for Beginning
Reading in Portuguese
May 1982
Maria F. Sequeira, Bacharelato (Romance Languages)
Licenciatura (Romance Languages), Universidade de Lisboa
M.A., Northwestern University/ Illinois
Ed.D., University of Massachusetts/ Amherst
Directed by: Professor George Forman
The general goal of the present study was to identify
specific aspects of logico-perceptual development that
could be considered prerequisites for beginning reading in
Portuguese
.
Based on the developmental theory of Jean Piaget and
a review of literature on the subject, four particular
purposes were established concerning the population of
Portuguese elementary school children from ages five to
eight: a) to assess the level of cognitive development; b)
to assess the level of reading; c) to establish a
relationship between the levels of cognitive development
and reading ability; d) to find out if sex, age, number of
older siblings, time spent reading or being read to, years
of preschool attendance, time watching television and
vi
parents' education relate to success in beginning reading.
It was concluded that:
a) The scores on all cognitive tasks strongly
correlated with children's ages, which means that children
from ages five to eight function at low or medium cognitive
level.
b) The scores on the reading test indicated that,
generally, only at age seven children start reading and at
eight they can be considered medium or high readers.
c) Multiple classification and class inclusion were
the strongest cognitive task predictors for reading ability
in Portuguese.
d) The only selected variables that related to
beginning reading were: age, years of preschool attendance
and parents’ education. Time watching television related
negatively to reading performance.
vii
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CHAPTER I
INTRODUCTION
Background
Reading is the active process of constructing meaning
from language represented by graphic symbols. The way we
choose to interpret the graphic symbols changes with our
developing of new attention, grouping strategies and other
cognitive factors. Because too many children at school age
have difficulty learning to read there are several
questions about: methods of reading instruction; ability of
the teacher to teach reading; and the developmental
readiness of the child. The effectiveness of three of the
most popular methods of reading instruction, the analytic
approach, the sight-word approach and the language
experience approach, was reviewed by Jean Chall showing
that children performed similarly in reading regardless of
the method used (Chall, 1967). Yet, it is known that
while these methods work for the majority of the children,
there are still some children whose reading skills are
inadequate. The teacher is often left with the hard
decision of what method to choose for which children.
Since the method of instruction and the competence of
the teacher have not been shown to be the main sources of
1
2the resolution of the reading problems, we should address
the last hypothesis: the child's developmental readiness.
Because generally methods of reading instruction failed to
take into account individual differences of the child and
the developmental aspects of his learning capabilities, it
seems that these capabilities and differences may be a
starting point for answering the question: are there
developmental cognitive prerequisites for learning to read?
Jean Piaget’s theory centers upon the fact that the
cognitive schemas of a child develop gradually in a larger
context of biological and social evolution, and since this
theory explains the learning process in general, it is
used here to provide some insights into the
learning-to-read process in particular.
Piaget's theory of cognitive development holds that
human cognitive development procedes in four stages
(Inhelder and Piaget, 1958). The first two, called
sensori-motor and pre-operat ional
,
are ususally completed
when a child is seven or eight years old. Following these,
two stages of logical operations, called
concrete-operational, and formal-operational take place.
The formal stage begins to develop at age eleven or twelve
and reaches an equilibrium at around fifteen or sixteen.
The transition from one stage to the next is achieved
through four factors: self-regulation , which Piaget also
3Calls £3.ul1 lbr at ion (internal mental process in which new
experiences are combined with existing structures and
generate new logical operations), maturation (of the
central nervous system and the entire body), experience
(physical and logico-mathemat ical ) and social transmission
(acquisition of knowledge through books, teachers, parents,
peers, etc.). The theory also states that if children are
asked to perform a task for which they are not
development ally ready, they will most likely fail due to
the lack of the necessary cognitive schemata ("actions of
the organism on the environment described in a generalized
way as constituting functional forms" Piaget, 1971). By
analysing those schemas that underly various learning
tasks, we are able to determine whether they are
developmentally appropriate. It seems very likely that the
task of beginning reading can be analyzed from this
perspective. If we consider that the child’s reading
behavior is a developmental phenomenon, we see that there
are certain necessary and sufficient conditions for reading
behavior to occur and the behavior changes both
quantitatively (it becomes faster and more efficient) and
qualitatively (different and more complex models are needed
to explain it) as the child matures. Therefore, we can
attempt to determine some cognitive developmental
prerequisites for beginning reading. Consistent with this
4trend the present research attempts
relationship between beginning concrete
beginning reading in Portuguese elementary
to study the
operations and
school children.
Statement of Problems
If we are concerned with the child’s intellectual
development, we want to ensure that the teaching of reading
be coordinated with the child’s natural learning processes
and therefore it is essential that research be done to
determine how cognitive development affects beginning
reading. Piaget’s theory appears to provide links between
cognitive growth and reading instruction.
Beginning reading and cognitive development . The positive
implications of Piaget's theory for the teaching of
reading center upon the limitations cognitive structures
may place upon decoding and comprehension (Murray, 1978).
Piaget’s theory rests upon his careful observation
that, by the time the child is seven years old he or she
can respond to a number of problems more or less as adults
would respond. Before that time the child tends to give
inadequate responses illustrating as yet incomplete
cognitive development in certain areas. One example could
be the response that there are more girls in the class than
5children (lack of class inclusion); other examples would be
the inability to focus on more than one aspect of a
situation at a time (lack of multiple classification); the
inability to order a number of sticks according to their
increasing length (lack of seriation); and the inability to
recognize that a person be two things at the same time such
as an American and a Catholic (lack of centration).
Furthermore, many sorting and classification tasks are
incorrectly performed by children of this age. All of
these responses are characteristic of the pre-operat ional
stage of reasoning and could hamper the decoding and
comprehension of the written language (Waller, 1977). As
previously stated both Murray (1978) and Waller (1977)
agree that cognitive structures may place limitations upon
decoding and comprehension. In the next stage, called
concrete operational, the child can give adult-like
responses and that ability rests upon the development of a
system of operations. This system of operations comprises
both Piaget’s description and explanation of the
qualitative changes in the child's thinking that are found
between the ages of five and ten. Therefore, it could be
that one major implication of Piaget's theory for reading
is that these operations function in various aspects.
There are probably many ways for the child to attain
reading skill, depending upon which component of the
/
6reading skill is easier to learn at a certain period of the
child development. As children differ in their aptitudes
and inclinations while they learn several components of the
reading skill simultaneously, it may well be that they
reach mastery of each component at different times of their
cognitive development. As is true of other skills, reading
also has several components and one way to relate cognitive
development to reading is to specify those components
envolved when reading is considered. Several task analyses
of reading have been published. Eleanor Gibson (1971)
makes a psychological analysis of the reading process
trying to find out what it is that a skilled reader has
learned. Gibson concluded that once the child has
competence in a spoken language he or she will progress
through the following stages: descr iminating graphic
symbols, decoding letters to sounds, using higher-order
units of structures (the spelling and morphological
patterns of the language). The relevance of Piagetian
operations to these proposed stages is presented by Waller
(1977): descrimination of graphic symbols requires
decentration in order to extract descr iminating features
and classification skills to arrive at the latter concept;
decoding letters to sound requires multiple correspondence
or multiple classification because letter sound relations
are not always of the one-to-one correspondence; higher
7order units of structure (clusters, morphemes, words) again
depend on part-whole, classification and seriation
developed only at the concrete operational stage (Waller,
1977). In another reading analysis John Carroll (1970)
specified several other components of the. reading skill.
Through this analysis Waller (1977) hypothesized several
relationships with Piaget's descriptions of developmental!
y
based cognitive operations.
The requirements for successful reading ( Carroll
,
1970) and its relationship to Piagetian Theory (Waller
,
1977) are
:
a) " Reading requires that the reader knows the language
that he or she is going to learn to read” (Carroll, 1977).
A child who does not speak a language probably will have
difficulty with the symbolic function of written words.
According to Piaget, language acquisition, is made possible
by the development of representation (the ability to
respond to stimuli that are no longer present). This
ability is present or marks the transition from
sensor i-motor to pre-per at ional thinking.
b) "Reading requires the ability to know that written words
are analogous to spoken words” (Carroll, 1970). Thus,
patterns of correspondence must be learned between words
and sounds and might require competence in dealing with
one-to-many and many-to-one correspondences.
8c) "Reading requires the ability to dissect spoken words
into component sounds (Carroll, 1970). It might be
considered that competence in seriation and part-whole
relations would facilitate dissecting and reassembling
words
.
d) "Reading requires the competence to recognize and
discriminate letters and graphemes in their various forms
(capitals, lower case letters, printed and cursive) "
(Carroll, 1970). It seems that cognitive and perceptual
decentration and classification skills are required in such
learning tasks.
e) "Reading requires the competence to process in left to
right and top to bottom order in a text" (Carroll, 1970).
This task presupposes seriation and ordering competence.
f) "Reading requires the competence to reason, think and
make inferences about what was decoded" (Carroll, 1970).
These competences depend upon such abilities as
transitivity (Murray, 1978) and are the basis for concrete
and formal operational thought.
g) "Reading requires that the child learns to recognize
printed words from whatever cues he or she can use (their
total configuration, the letters composing them, the sounds
represented by those letters and/or the meanings suggested
by the context)" (Carroll, 1970). Decentration, part-whole
relationships, multiple correspondence and composition of
9thinking might be required for these competences.
The main implication of Piaget’s theory is that the
competence to do all these tasks may rest upon the
development of concrete operations. Therefore, reading
readiness should be viewed from this perspective.
Past applications of piagetian theory to understanding
reading emphasized Piaget’s model of perception as a guide
to reading research (Elkind and Deblinguer, 1969; Briggs
and Elkind, 1973). However, recently Piaget (1976)
reemphasized that perception is not the basis of
understanding; children actually distort visual perceptions
according to previous inferences. The psycholinguistic
approach to the reading process (Goodman, 1976) is against
using a predominantly visual perceptual model for
understanding reading. As Goodman states reading is not a
process of sequential work recognition. The proficient
reader samples and predicts and uses the least, not the
most, available information necessary. Also, Golinkoff
(1976) summarized a vaste amount of research on reading
comprehension and she found out that poor comprehenders
seem to read texts in a word by word manner with a minimum
of text organization. Golinkoff concludes that such
children are dominated by the perceptually given and cannot
extract structure, organization and consequently meaning
from the text.
10
Piaget's developmental theory offers the potential for
new ways of understanding how children interact with print.
As Piaget states, cognitive schemata of a child develop
gradually through maturation and experience (Ginsburg and
Opper
, 1969; Piaget, 1975). In each stage of development
the child perceptually organized the world according to
existing schemas that are being reciprocally altered by the
environment. The process of shaping the world through
existing schemas is called assimilation and the process of
changing schemas according to the demands of the
environment is called accomodation . These two forces
together are responsible, along with maturation of the
child's nervous system, for the child's cognitive
development. Both, assimilation and accomodation lead to
an internal mental process called sel
f
- regulation or
equalibration which generate new logical operations and it
is translated in a state of temporary balance in the
attainment of any concept or perception. It would seem
that the analysis of schemas appearing in each stage of the
child's development could be useful to describe various
learning skills and determine if they are developmentally
appropriate
.
Reading could be analyzed from this perspective too.
One of the essential components of the reading task, the
visual aspect of print, may illustrate the above piagetian
11
theory. How the child views print and how that view
affects the child’s organization of print visually?
Ferreiro (1977), for example, found out in her study that
non-readers or beginning readers did not see the spaces
between words as word boundaries.
Other problems that print may pose to the child is
that by merely looking at the symbols on the print the
child does not derive meaning from them because they do not
have a referent. Therefore, although we agree that in a
more advanced stage, perceptual dominance or separation of
ideas will hamper the reading process, we feel that at a
certain point on the beginning reading level, print on the
page represents a code that the child must translate into
language. Certain abilities at problem solving would help
this translation process. As Piaget (1977) and Ginsburg
(1969) pointed out, the development of perceptual
discrimination depends upon maturation and experience,
then, it is possible that some children would not have
enough exposure to print to have those necessary perceptual
skills developed. Therefore, it might be that certain
perceptual abilities would be prerequisites to success in
beginning reading (Gluck, 1963; Raven, 1974). The tasks of
multiple classification, class inclusion, seriation,
ordering and orientation, as they were used in Miller-Jones
study (1981) will be discussed as possible
12
logical-perceptual prerequisites for beginning reading.
The conservation task was added to this study.
The printed page represents a set of units - words,
sentences, paragraphs — that are part of our experience as
readers. Sometimes children do not have these units in
their mental concepts (Ferreiro, 1977; Blachowicz, 1978).
Often, children recognize the individual letter but have
difficulty in seeing it as a part of the larger unit word.
In order to cope with the two meanings of the symbol (that
of the individual sound it stands for and that of a non
isolable component of a word) it might be that the child
must handle the logical concept of multiple classification
(Miller, 1977). This task requires the child to classify
an object according to two or more attributes. If the
child is still at the stage of one object one attribute,
his or her perceptual field will be organized according to
this logical framework. In reading the child will see
individual letters without recognizing them as parts of the
word and will see words as whole units without learning
that they are composed of subunits. Class inclusion is a
later stage of classification and represents the child's
concept of "some" to "all" relation. If the child has this
concept he or she is able to view the part and the role it
plays in the total unit simultaneously. In reading, this
skill will be important in the letter relationship to the
13
word, word to the sentence and sentence to the paragraph
(Mason, 1979; Miller-Jones
,
1981). Orientation is another
task supposably required for the reading process. The
child needs to know that the code has to be read from left
to right and from top to bottom. The concept of left to
right relates to directionality in reading (Ternes, 1974).
Ordering is another concept important for letter sequencing
(Ternes, 1974; Sohns, 1974). It seems obvious that the
ordering of letters in a word is important for reading. To
us as adults, the word name does not mean the same as mane
but if a child does not have the concept of order it could
be that what is important is that all the letters be there
and then the two words may be read the same. Seriation
might be also highly important because of its relationship
to the concept of letter sequence and directionality
(Sohns, 1974; Gallagher, 1977). Conservation ability has
been shown to measure reading readiness (Raven, 1974;
Dimitrowsky, 1975; Almy, 1976; DeMao, 1976). The fact that
conservation does not complete until age seven or eight and
most children learn how to read earlier and also some
unclear predictive results do not elect conservation as a
successful predictor of reading. Piaget's new model of
equilibration (1975) stresses the gradual acquisition of
conservation by a gradual balancing of positive and
negative aspects of the situation. Therefore, it seems
14
that there are some subcomponents of the conservation that
could be related to some subprocesses of the reading task.
The conservation task was then chosen to this study to find
out if it predicts reading readiness in Portuguese.
The latest findings of Gallagher (1977, 1980) in
linking piagetian theory to the process of reading,
corroborate the previous discussion of the relationship
between piagetian tasks and the reading process. Gallagher
maintains that the relationship between transitivity
ability (A is less than B; B is less than C; A is less than
C) and reading achievement, leads to the choice of two
piagetian tasks - seriation and class inclusion - as having
logical basis in its relation to transitivity and reading.
In fact, the seriation task involves a simultaneous
relationship between a stimulus that comes before and other
that comes after (object B is shorter than A but longer
than C); class inclusion also requires the child's ability
to think simultaneously in terms of the whole and its
parts. The child must also compare the size of one part
against the size of the subpart and then construct an
hierarchical arrangement like in the seriation task.
There is evidence that success in problems involving
transitive relationships predict reading achievement
(Hathaway, 1975; Wilkinson, 1974; Moore, 1976). Transitive
ability also predicts level of reading readiness (Reid,
15
Gallagher and Reiling, 1976; Gallagher (1977) also argues
that transitivity problems are rooted in simultaneous
processing. To solve those problems it is necessary to use
a surveying strategy; it is necessary to manipulate several
facets of the problem at one time, before reaching a
solution. According to Gallagher (1977), simultaneous
processing may be involved in both transitivity problems
and reading tasks.
In a new view of reading comprehension, Gallagher and
Quandt (1980) refer to inference questions as the ones that
require higher order of reasoning. According to Piaget
(1958) the construction of an inference involves a) the
observables aspects of a situation; b) the elements not
present in the situation but known by the child; c) the
knowledge resulting from the combination of a) and b); d) a
construction not possible by considering a) and b)
separately. It seems therefore, that inference questions
also involve a constructive activity requiring simultaneous
consideration of two or more aspects of a situation like in
the transitivity ability. It might be said that inference
questions could possible be predicted by success in tasks
involving transitive relationships like seriation and class
inclusion. Roy (1976) speculates that the reading process,
besides the recognition of the printed code, requires of
the child the simultaneous appreciation of a multiple
16
system of relationships (semantic, grammatical, syntactic,
orthographic) which converge into a unified and meaningful
idea. This process is similar to the organization of space
involved in spatial orientation tasks that requires of the
child an ability to perceive relations between objects
according to systems of reference and to visualize
intermediate phases in transformations upon which the final
transformation is dependent. An emphasis upon the concept
of space and reading process has been explored by Kersnher
(1975) and Roy (1976), from a piagetian perspective. It
seems, therefore, that tasks based upon transitivity and
exploration of the concept of space are the areas of
piagetian research that hold much promise for understanding
the reading process which reinforces the purpose of the
discussion
.
Taking into account this research findings the first
question to be addressed is: could the piagetian tasks of
multiple classification, class inclusion, seriation,
ordering, orientation and conservation, be considered as
prerequisites for beginning reading in Portuguese
elementary school children?
Piagetian cross - cultural
already a great number
intercul tur al comparisons
research and
of studies
of cognitive
reading
.
There is
in the field of
development, usi.ng
17
techniques derived from Piaget's observations. Dasen
(1972) wrote an excellent survey of those studies,
identifying two main streams: the first stream is concerned
exclusively with kinds of differences in stages of
development, either in the aspects in which the stages are
manifested, or their order of succession, or their rythm of
development. The second stream is concerned with the role
played by particular aspects of the culture concerned, in
the development of cognitive structures. The factors
mostly explored are amount of schooling (Greenfield, 1976;
Goodnow and Bithom, 1976; Mermlstein and Shulman
,
1967;
Okonji, 1971; Prince, 1978), contact with Western
civilization (Dasen, 1974; De Lacey, 1911), various
ecological factors such as patterns of nomadic and
sedentary habits (Dasen, 1974; Dasen, 1975a; Dasen, 1975b;
Munroe, 1971; Nerlove, Munroe and Munroe, 1972), and
occupation and trade (Price-Williams, Gordon and Ramirez,
1969). All these studies were cited by Dasen (1977). The
majority of these studies demonstrate that some deviations
exist in the acquisition of the different concepts and
aspects of thinking when two or more cultural groups are
compared. These deviations or "decalages" usually follow
the same direction: the greater the extent of education,
industrialization or urbanization in a culture, the faster
is the rate of cognitive development (Laurendeau-Bendavid
,
18
in Dasen, 1977).
On the other hand, the studies generally confirm
Piaget's observations concerning the sequence of stages and
the kinds of responses characteristic of each stage. We
may conclude that the properties of thought described by
Piaget as basic to any knowledge are universal, and that
cross-cultural variations cannot be seen as contradicting
his theory but rather have to be interpreted as being the
result of general cultural characteristics. However, those
cross-cultural variations never affect the qualitative
aspects of cognitive development.
In recent years, studies in Portugal pointed out the
need for a more complete research on the child's cognitive
development (Marques, 1975; Borges, 1976, Rebelo, 1978).
Regarding the reading process, the reading programs in
Portugal rely heavily on the structures of oral language.
The linguistic competence the child brings to school is the
starting point to build the reading curriculum (Rebelo,
1978). Concerning the teaching methods, the phonic method
dominated the beginning of the century but later the global
method was proeminent in some reading programs because it
was considered the most natural method, dealing with
concepts and not with words or parts of words (the breaking
up of the word or the concept of individual letters is
forbidden). Several criticisms of the global method have
19
The analytic-synthetic method is considered
suitable for the Portuguese written system,
the first Latin American Seminar on dyslexia
in Uruguay and it was recommended the
analytic-synthetic method as more certain of success for
the Spanish and Portuguese speaking countries represented
(Downing, 1963 ). Lourenco Filho, a Brazilian educator
stated that the word method only complicated the reading
problem in Brazil. He says that the word method "taken
from the North Americans who have to teach reading almost
word by word because of the English spelling has resulted
in our overlooking one of the great facilities of our
language: it is almost completely of syllabic nature"
(Downing
,
1963 ) .
Considering the substantial difference between the
Portuguese written system and the English code, it might be
that cognitive tasks relate differently to the reading
ability in Portuguese. Therefore, the second question to
be addressed is: are the factors of cognitive development
that function as prerequisites for reading, the same in
English and Portuguese?
Other factors influencing beginning reading
.
According to
been raised,
now the most
In 1963,
took place
the piagetian model the cognitive development of the child
depends upon the changing of his or her cognitive
20
structures. This change is processed in stages and depends
mainly upon four factors: maturation, experience, social
transmission and equilibration.
The universal ist hypothesis of Piaget’s theory has
been supported by the current cross-cultural data in terms
of its qualitative aspects (the basic cognitive processes,
the structural properties of the stages and their
hierarchical ordering). However, the quantitative aspects
of the theory (the rate at which the children develop from
one stage to another) have not been confirmed by research
(Friot, 1970; Karplus and Karplus, 1970). The rate of
development seems to be strongly influenced by factors of
educational and cultural transmission
In the specific case of beginning reading there are
some variables that might be interesting for a comparative
study: the writing system of the language of the country,
political, historical, sociological and economic factors,
administration and organization of the school of the
country, age of starting school and reading, existence of
pre-schools, methods of teaching, materials of instruction,
methods of teachers recruitment and teaching, remedial
reading teaching evaluation and testing methods (Downing,
1973 ).
This having been said, I proposed that it would be
also of the great interest to see to what extent factors
21
such as age, sex, number of older siblings, time spent
reading or being read to at home, time watching television,
years of pre-school attendance, parents' education,
influence beginning reading.
Therefore, another question to be addressed follows:
is beginning reading in Portuguese influenced by age, sex,
number of older siblings, time spent reading or being read
to, years of pre-school attendance, time watching
television and parent's education?
Purposes of Study
The purposes of this research are:
1. To assess the level of cognitive development in a
sample of Portuguese elementary school children from ages
five to eight.
2. To assess the level of reading in a sample of
Portuguese elementary school children from five to eight.
3. To establish a relationship between the levels of
cognitive development and reading ability in Portuguese
elementary school children from ages five to eight.
4. To find out if age, sex, number of older siblings,
time spent reading or being read to, years of pre-school
attendance, time watching television and parents' education
relate to success in beginning reading.
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In short, this research helped us to identify some
logico- perceptual and other cultural factors that might
function as pre-requisites for success in beginning reading
in Portuguese from ages five to eight.
These general goals can be restated in the hypothesis
form that follows:
H
0
-There is no significant relationship between
reading scores and scores on the logico-perceptual
tasks
.
H-j^ :There is a significant positive relationship
between reading scores and scores on the ordering
task
.
H£ :There is a significant positive relationship
between reading scores and scores on the seriation
task
.
:There is a significant positive relationship
between reading scores and scores on the class
inclusion task.
:There is a significant positive relationship
between reading scores and scores on the multiple
classification task.
:There is a significant positive relationship
between reading scores and scores on the
orientation task.
^
: There is a significant positive relationship
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between reading scores and scores on the
conservation task.
H 7 : There is a significant positive relationship
between the scores on inference questions of the
reading comprehension test and scores on the
seriation and class inclusion tasks.
In order to verify the hypotheses in this research
several measuring instruments have been translated and
adapted from Miller's battery (1978) to assess levels of
cognitive (logico-perceptual) development that might be
prerequisites for beginning reading in English.
The reading measure instrument (decoding and
comprehension) was designed by the author of this study
combining the suggestions of Mason (1979) in her study of
levels of word reading, and Gallagher (1980) in her study
of reading comprehension questioning.
The instruments then were:
a) Six piaget ian-styled tasks to assess
logico-perceptual development: seriation, ordering,
orientation, multiple classification, class
inclusion, conservation.
b) One reading test.
c) One Parents' Survey Questionnaire to find out the
children's age, sex, number of older siblings, time
children spend reading or being read to, time they
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spend watching television, years of preschool
attendance and parents' education.
Significance of the Study
This study can be helpful to the Portuguese Reading
Programs and to the instructional strategies to be adopted
by teachers. An awareness of children's natural learning
processes and of how development affects beginning reading
will sensitize teachers and teacher trainers to the need of
constructing reading tests to the child's level of
cognitive development. Therefore, the results of this
study will help to indicate whether or not the content of
the reading program and the teaching approaches should be
reevaluated. Finally, the study should shed some light on
the cross-cultural research that concerns the universality
of cognitive structures.
Delimitations of the Study
Certain delimitations exist in this study. They may
be considered topics for further research.
a) No attempt was made to investigate all reading
levels and all the subskills of the reading task. Instead
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it focused on the level of beginning reading and considered
only the logico-perceptual subprocesses of the decoding and
comprehension process.
b) No attempt was made to follow and compare the
beginning reading process of the same group of children
through the school year. Time, geography and economical
constraints did not permit the administration of the tests
more than once. As a result, the study tried to identify
some logico-perceptual factors in Portuguese elementary
school children from ages five to eight, that might relate
to beginning reading.
Definition of Terms
Operations . Transformation of reality by internal
mental actions that are grouped in reversible systems
(grouping and classifying, joining and separating, etc.).
The operations have the property of being reversible, that
is, for each particular action the child can perform an
opposite action which leaves her or him at the starting
point
.
Concrete - operational stage . This stage usually occurs
when the child is between seven and eleven years old. It
is called concrete because, at this stage, the child deals
with concrete objects. It is operational because the child
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creates mental operations although always based on concrete
objects
.
Logico - perceptual skills
. A set of operations that
are extracted from the actions performed on concrete
objects and are essentially reversible. Perceptual skills
are irreversible systems that function by means of the
senses and require the presence of the object. The logical
operations always control the perceptual experiences.
Logico-perceptual abilities mean a set of mental reversible
operations like classification and conservation that
control other irreversible systems like perceptual
organization or discrimination.
Reading . The process of contructing meaning from
graphic symbols by means of the child's problem-solving
mechanisms. Reading involves mainly two areas: decoding
and comprehension.
Read ing accuracy . The decoding aspect of the reading
process, mostly used by beginning readers, that involves
the discrimination of words according to spelling
regularities
.
Reading comprehension . The process of getting meaning
from words and sentences by means of predicting,
speculating, evaluating and arriving at solutions.
Comprehension involves the construction of a bridge between
what the child already knows and what is new. Success in
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reading involves the considerations of the two
sub-processes - comprehension and decoding - because if the
child understands the text he or she will extract structure
and organization from the text that will predict the
correct decoding of the written language. Somehow
comprehension will affect the decoding.
Reading Inferential
. In this study, reading
inferential means the inference questions that belong to
the taxonomy of comprehension questions. Comprehension
questions can have a stress in observables or stated facts;
no construction is necessary. Inference questions require
the reader to be beyond the observable facts and to
construct answers by making new inferences; the answer is
not in the facts only but has to be constructed by taking
into account some of the facts and what the reader already
knew
.
Outline of the Remainder of the Study
Chapter II gives
the study. Chapter
population description,
procedures for the
analysis. Chapter IV pr
a review of literature related to
III presents the methodology,
instrumentation description, the
data collection and statistical
esents the results of the study and
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Chapter V presents conclusions, implications for
instruction and recommendations for further research.
Following Chapter V there are appendices presenting the
instruments used in this study, the Portuguese version of
the same instruments and the bibliography related to this
research
.
CHAPTER I I
REVIEW OF LITERATURE
Overview
The review of literature is divided into three parts:
(a) Models and processes of reading; (b) Logico-perceptual
skills and reading; (c) Cross-cultural research on reading.
In part (a) it will be considered the numerous
theories regarding the reading process. In part (b) it
will be discussed the relationship between reading and
performance on tasks requiring operational thought with
special emphasis on seriation, ordering, multiple
classification, class inclusion, orientation and
conservation. In part (c) relationships between beginning
reading and cultural circumstances will be addressed.
Models and Processes of Reading
There are numerous theories regarding the reading
process. Some theories explain it as a complex and
artificial process that requires instruction and integrates
many subprocesses (Posner, Lewis and Conrad, 1972; Gleitman
and Rosin, 1977; Crano, 1972, Elkind, 1965,), while others
explain reading as a process deriving naturally from the
child's language experience (Smith, 1971; Ashton-Warner
,
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1963; Gallagher, 1978). Some researchers view the reading
process with emphasis on perception (Elkind, 1965), while
others see reading as a process of construction of meaning
(Goodman, 1976b; Gallagher, 1978; Wadsworth, 1978; Smith,
1975). Further research derived from the language
experience tend to use both language and cognitive
development as models for reading research using
developmental stages (Mason, 1979; Blachowicz, 1978;
Ferreiro, 1977). The theory of Piaget could offer some
insights into the previous reading definitions. Piaget's
theory holds that the child's cognitive structures develop
gradually through sequential stages. The way the child
reorders his or her cognitive structures is at the heart of
Piaget's theory of learning. In the learning process the
child attempts to modify his or her cognitive structures
through regulations leading to equilibrations which improve
the previous structures. In this reordering process,
perceptual experiences are always controlled by the
cognitive structures (Piaget, 1977).
Logico- Perceptual Skills and Reading
There have been a number of investigations on the
relationship between reading and performance on various
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cognitive tasks.
In a fairly extensive study, Devries (1974) examined
the relationship between measures of achievement
(Metropolitan Achievement Test with Word Knowledge, Word
Discrimination, Aritthmetic and Reading Subtests),
intelligence (California Test of Mental Maturity) and
performance on numerous piagetian tasks (guessing game,
sibling egocentrism, constancy of generic identity,
left-right perspective, sex identity, sorting, class
inclusion, transitivity and conservation of mass, number
and liquid). The children varied in age (five to twelve
years old) and ability (bright, average and retarded).
Those piagetian measures most highly related to reading
performance for the bright and average children were
generic identity, class inclusion, transitivity and
conservation of mass.
One of the first investigations of the relationship
between seriation and reading was done by Scott (1969).
The Metropolitan Reading Readiness Test and a seriation
test were given to 356 Iowa kindergarteners, both black and
white and middle and lower class. The seriation test was
trial and error and operational during which the child
could manipulate cutouts and paste them into a booklet.
Correlations between the total reading score and seriation
were high: .71 for the trial and error situation, .72 for
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the operational situation and
.77 for the total seriation
score. Correlations with reading subtests were all
positive and ranged from .45 to .66. The correlation
between seriation score and total readiness score was .82.
Kaufman and Kaufman (1972) also measured seriation by
asking first graders to construct a "staircase" from slats
ranging from two to six inches in length. In a second task
the child was asked to insert two additional slats into the
completed series. The correlation between seriation and
reading was .55.
The correlation between classification skills and
reading was also investigated by Kaufman and Kaufman
(1972). The task assessed construction of a simple
classification, knowledge of "some" and "all" and multiple
classification. The results reported a correlation of .35
between reading achievement and the logical classification
task
.
Simpson (1972) also measured skills in multiple
classification and class inclusion in second and fourth
grade middle class children. In general, the results
indicated a positive relationship between performance in
reading and classification. It also indicated that poor
readers appear to function at a pre-operational level.
Simpson specifically drew a parallel between difficulty in
dealing with multiple criteria and part-whole relationship
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in group pictures and difficulty in dealing with the
letter-sound relationships necessary for reading. The
relationship between perceptual development and reading is
mainly represented in the work of Elkind (1974). Children
were given tests of modified word recognition (scrambled
words and rotated words and pictures), run-on sentences (no
spaces between words within a sentence) and measures of
non-verbal decentration (The Gottschaldt Hidden Figures
Test and a diamond illusion test). Correlations between
the word recognition and the modified reading tasks ranged
from .60 to .70 while the correlations with the two
perceptual tasks were .29 which have a low loading on the
factor. These results provide moderate support for the
role of perceptual regulations in reading but the studies
should be replicated and extended.
Ternes (1974) found support for the hypothesis that
several piagetian skills were prerequisites for reading in
second grade. She postulated that orientation, in
particular, is required for correct decoding of the
meaning; the child’s organization of spatial perception
would influence the ordering aspect of that task. Ternes
described spatial thinking as progressing in three stages:
a) Topological (objects are seen as identical if they can
be superimposed on one another); b) Projective (objects are
interpreted with a point of view such as before-behind
,
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right-left); c) Euclidean (objects are seen through a
coordinate system abstractly stated as vertical and
horizontal). The degree of development of a child's
spatial organization would affect the way he or she
perceives the written code. The child would have
difficulty, at the topological stage, to differentiate
between d_, £ or t); at the projective and euclidean stages,
the child will have trouble with the sequencing of letters
and directionality of the code. Ternes concludes that
since the concepts of left and right do not develop until
projective space develops, any systematic reading
instruction at this stage would fail.
In summary, sufficient results have been reported to
indicate that there is a positive relationship between
reading and performance on tasks requiring concrete
operational thought. In this present study, the cognitive
tasks chosen (multiple classification, class inclusion,
seriation, ordering, orientation and conservation) have
been used in other studies and have been considered as
possible indicators of success in beginning reading. A
summary of these studies related to each chosen task ends
this section.
Multiple classification : (Kaufman and Kaufman, 1972;
Simpson, 1972; Stack and Murray, 1976; Miller- Jones
,
1981 )
.
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Clasjs inclusion
: (Simpson, 1972; DeVries, 1974;
Robinson, 1975 and 1976; Mason, 1977 ; Miller-Jones
,
1981).
Orientation; (Ternes, 1974; Sohns, 1974; Miller-Jones,
1981).
Ordering ; (Ternes, 1974; Sohns, 1974; Brainerd,
Miller-Jones, 1981).
Ser iat ion ; (Scott, 1969; Kaufman and Kaufman,
Gallagher, 1976, 1977, 1980; Stack and Murray,
Ternes, 1974; Sohns, 1974; Miller-Jones, 1981).
Conservation ; (Almy, 1966; DeVries, 1974; Raven,
Dimitrowski, 1975; DeMao, 1976).
Cross-cultural Research on Reading
In recent years there has been an increase in
speculative comparisons between beginning reading and
cultural circumstances. However
,
the number of empirical
studies on reading in different countries is small.
William Gray (1956) did a pioneering work for UNESCO,
relying basically on the review of existing materials from
different countries regarding teaching reading, together
with information he obtained in informal private
conferences and personnal visits to several countries. The
only empirical data on reading performance he collected
1973;
1962
;
1976;
1974;
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were recorded observations of eye movement in reading for
fourteen languages.
Foshay (1962) did a cross-cultural survey of reading
achievement of thirteen year olds in twelve countries.
Although the results led to the conclusion that reading
comprehension was a reading universal, it is obvious that
substantiation of such an hypothesis requires the
administration of different types of reading tests at
different age levels.
Also a few studies have attempted to relate learning
problems to individual characteristics of different age
languages and to the strategies used to teach the language.
Lee (I960) investigated methods of teaching reading in
countries whose languages exhibit different degrees of
correlation between the phonemic and graphemic systems.
Lee’s basic questions were whether the way in which the
language was spelled has been taken into account for
deciding upon methods of instruction, or whether children
learning language with a higher grapheme-phoneme
correlation make quicker progress. His method of research
was to ask open-ended questions, by mail, to teachers of
more than thirty countries. His report is not
statistically significant and his results are inconclusive.
John Downing, in his book. "Comparative Reading"
(1973), identifies, in part one, the rationale and scope of
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comparative reading as the basis of a better understanding
of the fundamental psychological processes of reading
behavior. In part two there is a report of the reading
behaviors in thirteen countries written by reading
specialists in those countries.
Braslavski (1973) gives a comprehensive view of the
Spanish language spoken in Argentina and of teaching
methods in reading. It is perceived that the phonetic
idiosyncrasies of the language are an important factor in
any method of teaching in Argentina. Recent contributions
of general psychology and experimental research in the
field of reading, culminated in the selection of the
following three phases in the teaching of reading to
beginners: (1) recognition of words and syllables in the
continuum of the spoken language through games of auditory
and word-motor differentiation. (2) Practice in penmanship
without signification but in graded sequences culminating
in the basic traits of script. (3) Auditory analysis of the
vowels of the word as perceived by the ear, successively
combined with the consonants to progressively construct the
written language and then read it (Braslavski (1973). The
fact that grapheme-phoneme are highly related in the
Spanish language it is believed to raise the need to
establish a rapport between the spoken and written language
in the act of reading.
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Mogens Jansen (1973) writing about reading in Danish
schools tells us that in Denmark, before children can learn
to read it is considered that they must have developed a
range of skills within the realm of the spoken language.
Such skills are thought to be best developed through life
experiences related to natural language. Because of such
basis of linguistic development, Danish children engage in
reading only at the age of seven. Danish children
generally make remarkable progress in learning to read,
perhaps because the goals in reading are set very high and
regarded as a functional necessity for all the citizens or
because of the individualized teaching methods used in
Danish schools.
Also in Finland Kyostio (1973) reports that the age of
commencing learning to read is at seven, and because of a
perfect phoneme-grapheme relationship which facilitates the
learning of reading and writing, there are no major
problems with beginning reading in Finnish schools.
In France, according to Paul Ruthman (1973), children
start learning to read at about age six and teachers must
spend ten hours a week in the teaching of reading and in
addition to the reading they are required to spend three
more hours each week in the teaching of writing. Another
extension of the reading program is language which takes
more than three hours a week. As it can be seen the French
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elementary school places great emphasis on reading
instruction and the student promotion from one grade to
another is heavily based on reading fluency. Because the
French language is highly systematic and consistent, the
student is confronted with the task of mastering rules and
exceptions of the language. The teaching methods currently
used in French elementary schools are: the synthetic
method (phonetic), the analytic method (whole word) and the
mixed method (analytical-synthetic). Because of the
phonetic nature of the French language, 99% of the French
teachers use the synthetic and mixed methods. Recently,
there has been a growing awareness among French educators
that reading problems do exist in French elementary
schools. Recent reports about reading failures specify a
number of reasons why 25% of French first grade children
fail in reading, the most important being insufficient
preparation given to training teachers in the teaching of
reading and in the psychology of learning. The other
reasons for this low achievement in reading include the
children's immaturity, because sometimes children start
reading in Kindergarten; also poorly prepared reading
materials are blamed for low achievement.
In Germany, a great public debate on the early
intellectual training of children, considered that the
teaching of reading might enhance intellectual development
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(Franz Biglmaier, 1973)* Several experiements on early
reading have been conducted in Germany but the results are
inconclusive. Officially, children must come to school at
six years of age to enter first grade where reading and
writing are taught. Children are examined through
readiness tests and if they are not considered ready for
school they are sent to kindergarten or back to their
families. A new trend in education reverses this matter.
The tests should become an aid for diagnosing learning
difficulties for individualized instruction at the
beginning of school. The process of learning to read is
accomplished for German children at the end of grade two
and usually reading is not considered to be a serious
problem. This result may be attributed to a regular
grapheme-phoneme relationship in German language, to the
reading clinics provided to children with difficulty and
perhaps to the excellence of the German school system.
In England, the compulsory age for starting school is
five and beginning reading is introduced between five years
and six months and six years of age. English teachers have
had training in the psychological principles of child
development in relation to reading but they usually had
poor training in remedial and diagnostic reading.
Universities in England are well equipped with reading
centers in which reading research is conducted and teachers
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can be trained in remedial work. However it is not easy to
evaluate the quality of this research because there is a
lack of communication between researchers and classroom
teachers. Generally, teachers find the results
"unreadable" and of little practical worth (Goodacre,
1973 ).
In Portugal children enter first grade at age six but
formal instruction in reading starts only between six years
and six months and seven years of age. Generally there is
no major problem for the beginner reader who by age eight
or nine reads fluently. Problems arise when teachers are
confronted with reading disabled children, because teachers
do not have training in remedial reading and diagnostic
tests are not available.
It seems, according to the survey of different
countries that if reading instruction is postponed until
the child is seven less problems occur with reading
disabilities in the following years. Of course other
factors can be considered such as the written system of the
language, the amount of time dedicated to the reading
instruction, etc.
Although experimentation in comparative reading
continues to accelerate, there remains an enormous number
of unanswered questions. In my opinion, comparative
reading research requires the development of better
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methodological foundations. Considering that rewarding
research in general centers upon the language, the learner
and the teacher, we could add several variables to these
factors for better cross-cultural research. Considering
the first factor-language - we must investigate all the
linguistic variables of the written system of different
countries; the learner has to be analyzed in his
educational environment, parental help, age of starting
school and cognitive level; the teacher should also be
viewed in the light of political, sociological and
economical factors of his country, his training, freedom of
administration and organization of schools.
CHAPTER III
METHODOLOGY
Introduction
The purpose of this study was to identify some
logico-perceptual factors that function as prerequisites
for success in beginning reading in Portuguese. This
chapter describes the procedures involved in developing the
study. It includes the characteristics of the sample
population; the selection and revision of the assessment
instruments; a brief discussion of the questionnaire used
to investigate relationships between beginning reading and
a group of selected variables (age, sex, school attendance,
parents* education, interaction with print, time spent
watching television) and the procedures used for the
collection of data. Finally a description of the scoring
procedures and the type of statistics used for the
treatment of data.
Sample
Data was collected in three schools in Portugal: two
in Lisbon and one in Braga. The subjects studied were a
total of 140 (77 boys and 63 girls) from kindergarten to
third grade. The age range was from five to eight, and in
each school three classes were randomly selected. A total
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of 140 parents were asked to respond to the Parent’s
Survey Questionnaire which only 99 parents actually
returned. Teachers of each class and principals of the
three schools were interviewed about teaching methods in
reading and age of starting reading instruction.
Instrumentation
This section describes six independent cognitive
variables in the study, the dependent variable reading and
how they were measured and scored. Five of the cognitive
variables were measured by using the instruments developed
by Miller (1978), Miller-Jones (1981) in her research
regarding the identification of prerequisites in the area
of cognition for success in beginning reading in English.
These instruments were translated and revised to deal with
the issues raised concerning the testing in a different
language and culture. The reading measure was designed by
the author of this study, taking into account, the levels
of word reading knowledge suggested by Mason (1979) and the
new look at questioning proposed by Gallagher and Quandt
(1980).
Cognitive variables.
Ser iat ion . The capacity to order a sequence along a
^5
stimulus dimension. Ten sticks were used
sequential ordering. First, the child
sticks and asked to order them. Then she
more sticks and asked to incorporate them
set
.
to produce the
was given five
was given five
in the previous
Scoring system: one point was allocated for each
correct placement in each trial. For the two trials
combined, a score of 17-20 correct placements indicated the
presence of that competence. A score of 9-16 indicated an
intermediate performance, while a score of 0-8 indicated
the absence of that competence.
Ordering . The capacity to match various types of a
sequence of beads on a string. This task involves the
straight reproduction of a given order of beads on a string
and reproduction of its order in reverse.
Scoring system: One point was allocated for each
bead correctly placed on the two trials combined, 16-20 was
considered optimal, 12-15 intermediate and below 12, poor.
Multiple classification . The capacity to classify
according to two criteria simultaneously. In the task,
there was a 3x3 grid with red, blue and yellow triangles,
squares and circles. The child was asked to correctly
place missing pieces and to do so he or she had to classify
according to both color and shape.
Scoring system: the child received a score for the
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correct placement according to shape and color. One point
was allocated for each correct placement; 16-20 was
considered optimal; 12-15 intermediate and 0-11 poor.
Orientation
. The child’s capacity to label his or her own
body parts as left or right. The child was asked to show
his or her left hand, arm, etc. In the next level of
difficulty the child was asked to identify the
experimenter's body parts as left and right. The third and
hardest task required the child to point to the object to
the left or right of another object.
Scoring system: the child was given three
opportunities to identify as left and right parts of his or
her own body; three opportunities to identify as left and
right the experimenter's body parts and three opportunities
to point to an object to the left or right of another
object. Two points were given for each correct response.
The total score was 18, with 16-18 being accepted as
competence, 12-15 as intermediate and 0-11 as low.
Class Inclusion . The capacity to relate "some" to "all".
The child was given a group of various colored shapes (red
triangles, blue triangles and blue squares) and asked such
questions as" can you name these spaces? and the colors?
Are there more triangles or more blues?
Scoring system: this task was given three times and
were given per trial, with a total score ofseven points
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21; 16-21 was considered high, 8-15 medium and a score of
0-7 low.
Conservation of substance
. The ability to realize that
certain properties of a system remain the same in spite of
transformations performed within the system. The child was
shown two clay balls of equal size and was told that the
two balls weighed the same. Then, one of the balls was
rolled into a sausage shape and the child was asked if the
two balls were still the same size or if one had more clay
than the other. If the child failed to think of the amount
of clay as the same while its length and width were
changing, she failed to concerve substance (Phillips,
1975).
Scoring system: a score of twenty was given to the
conserver and a score of zero was given to the
non-conserver
.
The cognitive tasks are described in greater detail in
Appendix 1
.
Reading Test .
The following discussion will attempt to provide a
theoretical justification for the reading measure that was
used in this study. As it was said in chapter II there is
now a tendency to use both language and cognitive
development as models for reading research using
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developmental stages. Following this trend, Mason (1979)
proposed that the development of reading is marked by the
acquisition of essential concepts about letter symbols,
letter sounds and words. Those concepts were measured by
analysing word reading and word learning errors in 38
preschool children. Results provided an orderly
description of word reading development. Three levels were
suggested by Mason (1979). The first level is proposed to
be primed by alphabet knowledge (attention to visual
features of letters). The second level is described by
sign and label reading. The third level is characterized
by a letter-sound information which leads to a
generalization of rules for letter-sound and to sounding
out words for both spelling and reading. Mason's study
shows that the acquisition of knowledge of print is
orderly, and can be used to provide a reliable way to
measure children's beginning reading ability. However,
because the measurement based on reading isolated lists of
words is too narrow, a reading measure should be extended
to include measures of comprehension and story reading.
What follows is a theoretical justification for the
reading comprehension measure that was used in this study.
The need for a new look at comprehension as been recently
emphasized by Gallagher (1979) who sees Piaget's theory of
cognitive development as a necessary contribution to the
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reading process. Piaget’s theory centers upon children’s
need to go into constructive activities in order to move
forward in understanding. Through constructivism children
act upon objects in the environment and receive feedback
that is going to change their previous understanding
(Piaget, 1977). In reading the objects are the letters,
the words the texts. The growth of knowledge through
reading is therefore essentially active. In reading
comprehension, a method of questioning that requires
constructive activity was divised by Gallagher (1980)
based upon Piaget's distinction between empirical and
reflexive abstraction. Empirical abstraction allows the
child to simply deal with observables with objects that can
be read directly by themselves. Reflexive abstraction
centers upon the child's need to go beyond his or her
experience when confronted with a problem By reflexive
abstraction a new level of understanding is reached,
therefore, the development of knowledge depends on
reflexive abstraction. Comprehension questions can be
related to empirical abstraction and therefore a focus on
observables will be provided. No construction will be
necessary; comprehension questions can be related to
reflexive abstraction and therefore, the reader will move
beyond the observables and will construct answers by making
new inferences. This activity is sparked by voids or
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puzzles that lead the students to higher levels of
understanding. Also, this constructing activity needs
context-based questions, because, the process of making
inferences needs to be rooted in the interaction between
the written material and the concepts the child brings to
that material. Therefore, comprehension questions should
include constructive inference questions (Gallagher and
Quandt, 1980).
For the present study a reading measure was designed
that combines the levels of word reading knowledge
suggested by Mason (1979) and the new look at questioning
proposed by Gallagher and Quandt (1980). The test
comprehends four subtests. The first part, intended for
the beginning readers, has eleven questions dealing with
word recognition and the reading of simple sentences (no
more than five words). The second part has three levels of
text difficulty intended for low, medium and high readers.
Each level was given to the child according to his or her
place on the class. In case of failure the child was given
an easier level. Each of the texts has five comprehension
questions being two of them inference questions. The
reading test meant to measure reading accuracy (decoding),
reading comprehension (extracting meaning from the text)
and reading inferential (construction answers according to
context based questions). The reading accuracy was
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measured by the first subtest (word recognition and reading
of simple sentences) and by the three texts of increasing
length and difficulty. The reading comprehension was
measured by fifteen questions, five belonging to each of
the three texts. Each set of five questions included three
factual questions (based on observables provided by the
text) and two inference questions (non based on direct
observables but constructed by elements in the text and
elements known by the child). The reading total was
assessed by the two processes, decoding and comprehension
(including factual and inference questions). The two
inference questions of each set of five questions were
considered apart when related to the seriation and class
inclusion tasks because as explained in chapter I, both the
inference questions in reading and the seriation and class
inclusion tasks, might involve the same underlying
processes
.
Scoring system: a score from 12 to 80 was given to
reading accuracy, meaning the decoding process. A score
from 0 to 42 was given to reading comprehension and a total
score of 122 was given to reading total (decoding and
comprehension). The score of 0 to 11 in the first subtest
was not considered in this study because those subjects
were classified as non-readers. The inference questions
were classified separately when needed for correlation with
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two cognitive tasks (seriation and class inclusion) as
stated on the hypotheses. Their score was 0 (low), 1
(medium) and 2 (high).
The reading test is described in greater detail in
Appendix 2.
Parents 1 Survey Questionnaire
The Parents’ Questionnaire was adapted from
Miller-Jones (1981). Some changes were made because of the
nature of the Portuguese culture. The questionnaire was
designed to control for several variables that might relate
to reading ability. The instrument included nineteen
questions on the child's home life but the ones more
relevant to the control of variables were age, sex, the
amount of time the child spent in reading or looking at
books, the amount of time the child spent watching
television, years of preschool attendance, number of older
siblings, the parents' occupation and education.
A copy of the instrument is included in Appendix 3*
Validity and reliability of the instruments :
1 . Cognitive Tests . The logico-perceptual measures
used in this study were originally adapted from the Concept
Assessment Kit by Goldschmid and Bentler (1968). A study
of the reliability and factor composition of the Concept
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Assessment Kit was made by Galbraith (1976). He found the
tasks highly reliable, and when he used a factor analysis
in the composition of variables, the reliability was higher
which indicated reasonable construct validity.
Also Miller-Jones
' study (1981) showed that children
interacting with the logico-perceptual tasks behaved
consistently with Piaget's stages; there was a
consistency of performance along the distribution of
students by age; those students who scored lower on the
tasks were younger and those who scored higher were older,
and there was also a consistency of performance over time.
A correlation of .60 (p<.001) was found when comparing the
performance of students at time one and six months later at
time two (Miller-Jones, 1981).
2. Read ing Test . On the basis of the reading
materials used by the child, the grade he or she was in,
his or her age and interviews with the teachers to estimate
the child's general ability, each child was given the
appropriate level of difficulty from the four levels of the
reading test. It was easy to match the reading subtests
with the child's reading ability because of the Portuguese
system of class organization. The five and six year olds
attend kindergarten and do not have any reading instruction
or reading materials. Beginning reading instruction is
offered to some six year olds and seven year olds who
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attend first grade. Second grade is attended by seven and
eight year olds who can be considered medium readers. In
third grade students can be considered high readers and for
the purpose of this study only eight year olds from third
grade were considered. The age range was, therefore, from
five to eight with a clear distinction between levels of
reading and grade level because Portuguese students are
promoted basically on the basis of their reading ability
and each grade has just one level of reading material. As
the texts used in this reading measure were mainly
suggested by texts used by first, second and third graders
in Portugal, and there was a total agreement between the
text level of difficulty and the teacher's judgement of the
child's reading level, it seems that the reading measure
used in this study fulfills the purpose for which it was
intended .
In summary, the validity of the reading test was
assessed by two ways: 1) the three levels of the reading
test were based on the reading materials used in each
grade; 2) the reading test was submitted to a group of six
elementary teachers who concluded that its content was
valid for the purpose of assessing the children's reading
capabilities in first, second and third grades, the
reliability of the test was investigated by a short pilot
study in which 12 children, in 3 groups of 4, belonging
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each group to each level of reading, as indicated by their
teachers, were submitted to the reading test. The scores
attained by the children were in accord with the author's
expectations, that is, the students' scores were grouped
according to their levels of reading (and grades), which
indicated that the test discriminated the students' reading
capabilities as expected to.
Design
A non-exper imental survey type design was adopted to
study the relationship between the cognitive level of
Portuguese children from ages five to eight and their
reading ability when several variables were held constant
(age, sex, number of older siblings, time spent interacting
with print at home, time watching television, years of
preschool attendance and parents' education). Since the
intention of the study was to find out if the score on
reading ability was predicted by the score on the cognitive
tasks, it seems that the search for an appropriate theory
which allows a verification of causal relationships will
clarify the existing data. Therefore, Whiteheads's
organismic philosophy ( 1938 ) was chosen because it states
that if you take a cross section of a multi-aged population
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and a look at the same behaviors at each age, which is the
case with this study, and if you compare those groups to
groups studied in longitudinal designs you could treat the
data of those groups as if they had been gathered overtime.
Also, the behavior of younger subjects could be treated as
precursors to behavior of older subjects (Whitehead, 1938).
The theory also states that if strong relationships exist
between the prior behavior and the dependent variable in
question, then causal inferences can be drawn from the
data. In this study the population was sampled in four age
groups and their cognitive behavior was assessed by six
piagetian styled tasks. The groups were also assessed
according to their reading capabilities and a correlation
between the score on cognitive tasks and reading ability
was drawn.
Data Collection
The data was collected by the author of this study in
three elementary schools in Portugal in a two month period.
The first purpose of research, to assess the cognitive
level of Portuguese elementary school children from ages
five to eight, was attained by using six piagetian styled
tasks. These tasks were: seriation, ordering, orientation,
multiple classification, class inclusion and conservation
.
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The second purpose of research, to describe the level
of reading ability in Portuguese elementary school children
from ages five to eight, was attained by using a reading
test designed by the author of this study.
The third purpose of research, to establish the
relationship between the cognitive level and reading
ability, was attained by using correlational techniques and
regression methods to analyze the data.
To determine how sex, number of older siblings, time
spent reading or being read to, time watching television,
number of preschool years attendance and parents*
education, related to success in beginning reading in
Portuguese, information was gathered through a Parents'
Survey Questionnaire.
The administration of the cognitive tasks and the
reading test was individual and the maximum time allowed
for each student was thirty minutes. The Parents' Survey
Questionnaire was sent home and asked to be returned to the
classroom teacher in two days.
Scoring
This section describes the scoring procedures used to
classify the tested children into categories. Specific
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testing procedures for each instrument can be seen in the
append ices
.
First, there is a description of the scoring
procedures used to assess the children’s cognitive levels
through the tasks. Second, there is a description of the
scoring procedures to assess the reading level of five to
eight years old through the reading test. Finally there is
an explanation of the procedures used to assign the
parents' answers in the Parents’ Survey Questionnaire into
categories
.
Students ’ Cognitive Level . The students' cognitive level
was assessed by six piagetian styled tasks, administered
individually. The results of five of the tasks (seriation,
ordering, multiple classification, class inclusion and
orientation) assigned the students to the following
categories
:
1.
Low' level. In this level, the students showed the
absence of the ability to perform any of the cognitive
tasks
.
2. Medium Level. The students ranked between the
50th and 75th percentile on each cognitive task.
3. High Level. The students ranked over the 75th
percentile on each cognitive task.
The sixth task, conservation, classified the students
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only according to two categories: a) conserver - the
students answered correctly to the conservation questions;
non-conserver-the students did not answer satisfactorily to
the conservation questions.
Students * Reading Ability
. The students reading ability
was measured by a reading test that included four parts.
The first part dealt with letters and word recognition and
reading of simple sentences (with no more than five words).
The three other sections consisted of three texts of
different difficulty, each one with five comprehension
questions
.
After the reading test the students were classified
as
:
1. Beginners. The students could read simple
sentences independently of context (first part of the
test). At this stage the students were able to generalize
rules for letter-sound which allowed them to read simple
and familiar sentences.
2. Low readers. The students could read at least
seventeen out of the twenty two words in the test of lower
difficulty. The students could also answer to three out of
five of the comprehension questions related to the text.
3. Medium readers. The students were able to read
correctly twenty three out of the fifty four words of a
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text of medium difficulty. They also answered to three
out of five comprehension question related to the text.
4. High readers. The students could read correctly
fifty five out of eighty words of the most difficult text,
and also answered to three out of five comprehension
questions related to the text.
Parents * Survey Questionnaire
.
The parents' answers to the
quest ionnnaire allowed to classify the children as follows:
a) Interaction with print at home (in minutes per
week)
:
1 . 0-15 minutes
2. 16 - 30 minutes
3. 31 - 60 minutes
4. 61 - 120 minutes
b) Parents’ education level
1. Low (up to 6th grade)
2. Medium (high school diploma)
3. High (university diploma)
c) Time watching television (in hours per week)
1
.
5-10 hours
2. 11 - 20 hours
3. More than 20 hours
d) Other questions such as number of older siblings 1
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attendance of preschool
assessed by the parents'
in years,
answers in
age and sex were also
the questionnaire.
Data Analysis
The data of this study was analyzed at the Computer
Center of the University of Massachusetts in Amherst.
The program used was based upon the computing package
SPSS (Statistical Package for the Social Sciences) (Nie et
al., 1975).
In order to describe the children's levels of
cognitive and reading development, measures of central
tendency, relationships and one-way analysis of variance
were used. To establish relationships between the
dependent variable reading and the group of selected
variables (age, sex, number of older siblings, time spent
reading or being read to, years of preschool attendance,
time watching television and parents' education) specific
procedures like cross-tabulation, breakdown and descriptive
statistics were used.
To test the H
q
(null hypothesis), stepwise multiple
regressions were performed.
The statistical significance of the test and the
measure of association of the correlations were given by
inferential statistics such as the chi-square and Kendall's
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tau coefficient.
CHAPTER IV
RESULTS
The results of this study will be presented according
to the purposes of the study. Each purpose will be
considered individually by presenting relevant data, a
statistical analysis and a discussion of the results.
Cognitive Level of Portuguese Elementary School
Children from Ages Five to Eight
Introduction
. The first purpose of this study was to
assess the level of cognitive development of Portuguese
elementary school children from ages five to eight. The
children’s cognitive level was assessed by one cognitive
test including six piagetian-styled tasks: seriation, class
inclusion, conservation, orientation, ordering and multiple
classification
.
All the 140 children (77 boys and 63 girls) received
the same instructions before starting the test and were
submitted to the test individually. All the tests were
administered by the author of this study.
Results and Analysis. Tables 1 and 2 show that children
scored higher in the ordering and seriation tasks, 57.9%
63
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and 46.4ft, respectively. In order to simplify the data a
total score was created by utilizing the scores of each
child in each task. This way, each composite score
represents the overall performance of each child on all
cognitive tasks of the test. Table 1 shows that 30.8ft of
the children scored low, 42.1ft scored medium and only 27.1ft
scored high in the cognitive test. Table 3 shows the
distribution of children's scores on all tasks by their
ages
.
The correlation of the children's scores on the tasks
with their ages was given by Kendall's tau coefficient and
the statistical significance was given by the chi-square
test. The statistics for all the tasks were as follows:
seriation (X2 =25.70, p<.0012, Z=.37), ordering (X^ = 37.73,
pC.0001, Zs.35), multiple classification (X2 = 35.32,
p< . 000 1 , Z=.38), class inclusion (X
2
=11.34, p< . 1834,
Z= . 08 ) , orientation OT =34.1 p<.0001, Z=.40), conservation
(
X
2
=83.70, p< . 0001
,
Z= . 49) . All these statistics indicate
that all the scores on all tasks are strongly correlated
with the children's ages. When the composite score is
considered it can be seen that the correlation is strong
( Z= . 49 ) and is statistically significant (p<.0001). The
total score (Table 3) shows that no five year olds got a
high score while six, seven and eight scored high as
follows: 13.6ft, 40.8ft and 48.2ft.
6?
TABLE 3
Percentage of Children at Different Levels on the
Cognitive Tasks by Age
( N = 140 )
Cognitive Task Age Low Medium High
Seriation 5 57-7 26.9 15.4
6 37.8 29.7 32.4
7 20.4 20.4 59.2
8 14.8 14.8 70.4
Ordering 5 61.5 26.9 11.5
6 21.6 21.6 56.8
7 20.4 8.2 71.4
8 11.1 7.4 81.
5
Multiple 5 69.2 19.2 11.5
classification 6 67.6 21.6 I0.8
7 30.6 22.4 46.9
8 25.9 7.4 66
.7
Class inclusion 5 50.0 38.5 11.5
6 43.2 43.2 13.5
7 46.9 32.7 20.4
8 48.1 18.
5
33.3
Orientation 5 84.6 11.5 3.8
6 64.9 18.
9
16.2
7 30.6 38.8 30.6
8 22.2 40.7 37.0
Conservation 5 84.6* 15.4**
6 86.5* 13.5**
7 59.2* 40.8**
8 48.1* 51.9**
Total 5 76.8 23.2
6 40
.5 45.9 13.6
7 14.3 44.9 40.8
8 3.7 48.1 48.2
*Non-conserver **Conserver
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Discussion
. The statistical analysis of the children's
scores on the cognitive tasks indicated a relatively high
degree of correlation between these scores and the
children's ages. Considering that most of the children
from ages five to eight function at low or medium cognitive
level, it seems that instruction should be organized in
order to take account of this fact to promote the
cognitive growth of children.
Reading Level of Portuguese Elementary School Children from
Ages Five to Eight
Introduction
. The second purpose of this study was to
assess the level of reading of Portuguese elementary school
children from ages five to eight. The children's reading
level was assessed by one reading test which comprehended
reading accuracy, reading comprehension and reading
inferential scores. The total score in reading was
assessed by adding the reading accuracy and reading
comprehension score as the inferential score was a part of
the comprehension score.
All the 140 children (77 boys and 63 girls) received
the same instructions before starting the test and were
submitted to the test individually. All the tests were
administered by the author of this study.
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Results and Analysis
. Table 4 shows the distribution of
the children’s scores on the reading test. Table 5 shows
that the children scored higher in accuracy than in
comprehension. The total score (Table 4) indicates that
only 41.5% of the children were rated high readers, 22.6%
were rated low and 35.9% were rated medium readers. Table
6 shows the percentage of children at different levels of
reading by age. It can be seen that none of the six year
old children were rated high readers. On the other hand
the eight year old children performed substantially better
than the seven year old children. It is interesting to
point out that the percentage of eight year olds who
perform high on all categories of the reading test
(accuracy, comprehension and inferential) is double the
percentage of seven year olds who performed high.
The correlation of the children's scores on all
categories of the reading test with their ages was given by
Kendall's tau coefficient and the statistical significance
was given by the chi-square test. The statistics for all
the categories of the reading test were as follows:
accuracy (X
2
=19*^0, p<.0036, Z=.23 > comprehension (X
2
= 18.03, p< . 00 1 2 , Z= . 33 ) , inferential (X =4.78, p< . 3 1 04
,
Z=.28)
,
total score (X
2
= 19.50, p<.0034, Z= . 30)
.
All
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«
these statistics indicate that all the scores on all
categories of the reading test but one (inferential) are
strongly associated with the children's age and
statistically significant.
Discussion
. The analysis of data indicates that the six
year old children could not read. The fact that the mean
performance of children in accuracy is higher (2.61) than
their performance in comprehension (2.21) indicates that
although some of the children are reading accurately they
are unable to comprehend what they read (Table 5). It
seems that the children start reading only at seven as the
percentage of low readers fell drastically to 16.7% at that
age. This means that the children in their first year of
school merely engage themselves in pre-reading activities
and they are able to read the following year when they are
seven. In fact, at seven, the percentage of readers in all
categories of the reading test is very low (Table 6).
These results are consistent with some of the conclusions
of other research studies cited in chapter II. It is
therefore questionable if the children should be taught how
to read at the age of six or earlier.
Cognitive Tasks as Predictors of Read ing
Introduction. The third purpose of this study was to
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TABLE 6
Percentage of Children at Different Levels
of Reading on the Reading Test
(N - 140)
Age Beginner Low Medium High
Accuracy 6 57.1 42.9
7 21.1 13.2 42.1 23.7
8 25-9 14.8 11.1 48.1
Comprehension 6 100.0
7 16
.
7
50.0 33-3
8 20.0 15.0 65.0
Inferential 7 5.0 65 .O 30.0
8 3.3 36 .7 60.0
Total 6 100.0
7 16.7 53.3 30.0
8 20.0 15.0 65 .O
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establish a relationship between the levels of cognitive
development and reading ability in Portuguese elementary
school children from ages five to eight. This relationship
would then identify factors that may function as
prerequisites for success in beginning reading in children.
Five stepwise regressions were performed between the
reading scores and the cognitive score. More specifically
the five stepwise regressions were as follows: a) reading
accuracy with each cognitive task; b) reading comprehension
with each cognitive task; c) reading inferential with each
cognitive task; d) reading total with each cognitive task;
and e) reading total with cognitive total. A cross
tabulation was also performed between the reading (total)
scores and the scores on each cognitive task.
Results and Analysis . Table 7 shows the relative
effectiveness of the multiple classification, class
inclusion and conservation tasks as predictors of reading
accuracy. The scores on these three tasks are strongly and
significantly correlated with the scores on reading
accur ac y ( r = . 42 , p < . 0 0 1 ; r=.37» p<.005; r=.32, p<.034),
and account for 31% of the variance of the dependent
variable (reading accuracy). The other three cognitive
tasks (ordering, orientation and seriation) do not increase
the predictive power of the first three tasks. In fact,
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the addition of the last three variables to the regression
equation only accounts for 4% more of the variance of the
reading variable.
Table 8 shows the relative effectiveness of the
cognitive tasks as predictors of the reading comprehension.
The scores on the class inclusion and multiple
classification tasks are strongly and significantly
correlated with the scores on reading comprehension (r=.37,
p<.006; r=.30, p<.047). They account for 21% of the
variance of the reading comprehension variable. The
remaining four cognitive variables only account for 6% of
the dependent variable. It can be seen in Table 9 that
none of the independent variables (cognitive scores) have
significant correlations with reading inferential which is
a part of the reading comprehension.
The relative effectiveness of the cognitive tasks as
predictors of reading total is shown in Table 10. Only two
independent variables, class inclusion and multiple
classification, have significant correlations with reading
(r=.34, p< . 0 1 4 ; r=.31, p<-39). These two variables
account'for 19% of the variance of the dependent variable.
The remaining four independent variables not only have
little predictive power to the regression equation nor are
they significantly correlated with reading.
On Table 11, it can be seen that the children's scores
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on the reading test (total) are strongly correlated with
the scores on the cognitive test (total).
Finally, Tables 12 to 17 show the relationship between
the reading scores (total) and the scores on each cognitive
task. The correlation of the students' scores on the
Reading Test (total) and each cognitive task was given by a
Kendall's tauc coefficient as follows: class inclusion
(Z=.30, pC.0032), multiple classification (Z=.27, p<.0017),
ordering ( Z = . 09 , p< . 1 206 ) , conservation ( Z= . 19, p<.1044) f
orientation (Z=.13, P<.0933), seriation (Z=.11, p< . 1 1 26 )
.
Considering the four regression equations defined with
the elements of Tables 7,8, 10 and 11, and the contingency
Tables 12 to 17, it must be concluded that only two
cognitive tasks, multiple classification and class
inclusion have significant predictive power for all
categories of reading - accuracy, comprehension and total,
that is to say, these two cognitive tasks account for most
of the variance of the reading variable. This leads us to
reject the null hypothesis. On the other hand we must
reject the alternative hypothesis H-j_
» ^ , H^, and Hr,
while we accept hypotheses and , which means that
only the variables multiple classification and class
inclusion significantly contribute to prediction of the
dependent measure reading.
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TABLE 12
Condensed Contingency Table for Scores on the Reading
Test (Total) and Seriation (Percent)
( N=140
)
Low
Seriation
Medium
score
High Total
Low 0.0 7.5 13.2 20.7
Reading
Medium 3.8 9-5 22.7 36.0
Score High 0.0 11.3 32.0 43.3
Total 3-8 28.3 67-9 100.0
Note. Raw scores:
a) Reading score: Low=12-40; Medium=43-82 ; High*85-122
.
b) Seriation score: Low=0-8; Wedium=9-l6; High=l?-20.
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TABLE 13
Condensed Contingency Table for Scores on the Reading
Test (Total) and Ordering (Percent)
( N=l40
)
Low
Ordering
Medium
score
High Total
Low 5-7 1.9 15.1 22.7
Reading Medium 5.7 0.0 28.3 34.0
Score High 3-8 0.0 39.5 43-3
Total 15.2 1.9 82.9 100.0
Note. Raw scores:
a) Reading score: Low-12-40; Medium=43-82; High=85-122
.
b) Seriation score: Low=0-ll; Mediunr=12-15; High=l6-20
.
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TABLE 14
Condensed Contingency Table for Scores on the Reading
Test (Total) and Multiple Classification (Percent)
( N=140
)
Multiple Classification score
Low Medium High Total
Low 7.4 1.9 13.1 22.4
Reading Medium 9-5 5-7 19.0 34.2
Score High 3-8 1.9 37.7 43.4
Total 20.7 9-5 69.8 100.0
Note. Raw scores:
a) Reading score: Low=12-40; Medium=43-82; High=85-122.
b) Multiple Classification score: Low=0-ll;
Medium*12-15; High-1 6-21.
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TABLE 15
Condensed Contingency Table for Scores on the Reading
Test (Total) and Class Inclusion (Percent)
( N=l40
)
Class Inclusion score
Low Medium High Total
Low 15.2 1.9 5-4 22.5
Reading Medium 15.2 15.1 3-8 34.1
Score High 11.2 9-5 22.7 43.4
Total 41.6 26.5 31.9 100.0
Note. Raw scores:
a) Reading score: Low-12-40; Medium-43-82; High=85-122.
b) Class Inclusion score: Low=0-7; Medium-8-15;
High-16-21
.
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TABLE 16
Condensed Contingency Table for Scores on the Reading
Test (Total) and Orientation (Percent)
( N=l40
)
Orientation score
Low Medium High Total
Low 7-6 3-8 11.0 22.4
Reading Medium 7.6 20.9 5.7 34.2
Score
High 3-5 15.2 24.7 43.4
Total 18.7 39.9 41.4 100.0
Note. Raw scores:
a) Reading score: Low=12-40; Medium=43-82; High=85-122
.
b) Orientation score: Low=0-ll; Medium=12-15;
High=l6-18.
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TABLE 17
Condensed Contingency Table for Scores on the Reading
Test (Total) and Conservation (Percent)
(N=l40)
Conservation score
Conserver Non-conserver Total
Low 11.0 11.4 22.4
Reading Medium 15.2 19.0 34.2
Score High 30.4 13.0 43.4
Total 56.6 43.4 100.0
Note. Raw scores:
a) Reading score: Low-12-40; Medium=43-82; High=85-122
.
b) Conservation score: Conserver=20; Non=conserver-0
.
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Discussion
. The data indicate that the two cognitive tasks
multiple classification and class inclusion predict reading
readiness significantly which means that they function as
prerequisites for success in beginning reading of children
from five to eight. It seems, therefore, that priority
should be given to the development of those capabilities in
the children of five, six and seven years old for whom the
data show they scored low in the cognitive tasks and
reading test. As a result of this conclusion one should
not insist on teaching children how to read when they are
not ready to. Instead, children should be engaged in
learning activities which should provide them with the
necessary capabilities to learn how to read effectively.
Relationship Between the Children * s Reading Level and a
Group of Selected Variables
Introduction . The fourth purpose of this study was to
establish a relationship between the children's reading
level and a group of selected variables - sex, age, number
of older siblings, interaction with print, attendance of
preschool, parents' education and time spent watching
television
.
The 140 children involved in this study took home a
Parents' Survey Questionnaire to be filled out by their
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parents and then returned to the classroom teacher.
Results and Analysis
. Table 18 shows the percentage of
children rated high readers on each reading category by
each independent variable.
It seems that the children's reading level is well
correlated with their age. The reading total, defined with
reading accuracy and reading comprehension, shows 0.0% of
high readers for the six year olds. The seven year olds
did better, and 30% of them scored high readers while the
eight year olds scored much better with 65% of high
readers
.
The chi-square test used shows statistically
significant age differences with the values as follows:
reading accuracy ()£ =19.39, p<.0036; Z=.23), reading
comprehension (X2 = 18.03, p<.0012, Z=.33), reading
inferential ( X2 = 4.78, p<.0188, Z = -.28), reading total (
£ =19.50, p< . 0034
,
Z=
.
30)
.
Although females did better than males on all
categories of the reading test, the relationship is weak
and not statistically significant. The statistics are,
respectively, for reading accuracy ( $ = 6.78, p< .0793,
Z=.06), reading comprehension ( £ =5.24, p<.0729, Z=-.06),
reading inferential O? =.02, p<.4398, Z=.02), reading
total 0?=6.58, p< .0866, Z=-.05).
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TABLE 18
Percentage of Children Rated High Readers on Each Reading
Task by Age, Sex, Number of siblings, Interaction with
Print, Attendance of Preschool, Parents’ Education and
Interaction with Television
(N - 140 )
Age Accuracy Comprehension Inferential Reading
total
6
7
8
O.C
23-7
48.1
0.0
33.3
65.O
66.7
30.0
60.0
0.0
30.0
65.
c
Sex
M 25.0 40.0 48.1 36.0
F 36.1 46.4 50.0 46.4
# older
s iblings
0 35.5 44.0 36.0 44.0
1 33.3 50.
0
50.0 50.0
2 28.6 66.7 100.0 66.7
Int . Print
(min/day
)
0-15 20.0 25.0 0.0 25.0
16-30 16.7 25.0 50.0 25.0
31-60 47.1 66.7 83.3 66.7
61-120 34.8 44.4 27.8 44.4
A. P. school
(years
)
0 15.8 • 30.0 30.0 30.0
1 ^5.5 62.5 25.0 62 .5
2 53.8 58.3 58.3 58.3
3 27.3 37.5 62.5 37.5
Parents
'
Education
Low 24.1 36.8 47.4 36.8
Medium 35-7 50.0 40.0 50.0
High 5^.5 66.7 44.4 66.7
Int . TV
(hr/week
)
5-10 37.9 47.8 47.8 47.8
11-20 35-0 50.0 35.7 50.0
20 0.0 0.0 0.0 c.o
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The number of older siblings seems to have no
relationship with the level of reading, as can be seen by
the following statistics: reading accuracy (X2 =8.49,
p<.4857, Z=-.21), reading comprehension (X^ =2.31,
p<-.4415, Z= . 02 ) , reading inferential O? =4.91, p< .0373,
Z=.28), reading total ( )? =2.31, p< . 44 1 5 , Z=.02).
Interaction with print at home or the time spent
reading or being read to is weakly correlated with the
child’s reading inferential and the correlation with
reading accuracy and reading comprehension is not
statistically significant. The statistics for each of the
relationships are: accuracy =10.79, p<. 1304, Z = . 13)
»
comprehension ()£ =4.96, p<.3842, Z=.04), reading
inferential ()£ =13.41, p< .0369, Z = . 12)
,
reading total
=4.96, p<
.
3842
,
Z=.04).
The number of years the child attends preschool is
relatively well correlated with the child’s performance in
reading and all the correlations are statistically
significant: reading accuracy ()£ =12.13, p<.0256, Z=.23)»
reading comprehension (X? =6.64, p<.0202, Z=.12), reading
2
inferential (X? =6.53, p<.0258, Z=.27), reading total (X
= 6.66, p< . 0202
,
Z = . 12)
.
On the average the more educated are the children’s
parents, the better scores the children get on the reading
test. The correlation is relatively strong and
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statistically significant as follows: reading accuracy (X 2
=3.71, p<.0458, Z=.20), reading comprehension (X^ =2.51,
P<.0610, Z= . 23) , reading inferential (X2 =2.91, p<.3765,
Zs
. 05 )
1
reading total ()£ =2.51, p<.06l0, Z=. 23 ).
The time spent by the children watching television
seems to be negatively correlated with some of the
categories in reading: reading accuracy (
X
2
= 6
- 3 9 , p<.0555,
Z=-.19), reading comprehension (X2 =3*33, p<.0356,
Z=-.06), reading inferential (X2 =2.63, P< .4392, Z=-.02),
reading total (X2 =3-33, P<.0356, Z=-.05).
All the relationships between the children's
performance in reading and age, attendance of preschool,
time watching television, parents' education, interaction
with print and sex are summarized on Tables 19 and 20. To
test the significance of the means of the subsamples (age
and parents' education groups) a one-way analysis of
variance was performed on the reading test. The means are
significantly different from each other, which indicates
that age and parents' education can be viewed as predictor
factors for reading performance. The statistics for the
data on Tables 13 and 14 are presented on Tables 21 and 22
with the following values: F = 5.0380, p < . 0 1 19 and F =
1.2024, p< . 03 1 2
.
Discussion
.
The analysis of data indicates that four out
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TABLE 19
Mean Performance Scores of Students on the Reading Test by
Age, Attendance of Preschool and Time Watching Television
(N = 140 )
Age
(yrs
)
Attendance of
Preschool (yrs
)
Time Watching
TV (hr/week)
Mean
Score
6 3.00
0 3.00
11-20 3.00
1 3.00
20 3.00
3 3.00
5-10 3.00
7 5.48
0 5.00
5-10 5.40
11-20 3.00
1 5.67
5-10 6.00
11-20 5.00
2 6.14
5-io 6.33
11-20 6.00
3 5.00
5-10 5.00
11-20 3.00
8 6.00
0 4.33
5-10 3.00
11-20 7.00
1 7.00
5-10 7.00
11-20 7.00
2 5.80
5-10 5.00
11-20 6.33
3 7.00
5-10 7.00
Maximum Score 7.00
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TABLE 20
Mean Performance Scores of Students on the Reading Test byParents' Education, Interaction with Print at Home and Sex
(N = 140)
Level of Parents
'
Education
Int.with Print
(min/day
)
Sex Mean
Score
Low 5.15
'
0-15 4.00
M 5.00
F 3.00
16-30 5.00
M 4.00
F 7.00
31-60 5.00
M 5.50
F 3.00
61-120 5.44
M 6.33
F 5.00
Medium 5 .60
0-15 5.00
M 5.00
F. 5.00
16-30 5.00
M 5.00
F 5.00
31-60 6.00
M 7.00
F 5.67
61-120 5.50
M 6.00
F 5.00
High 6.11
0-15 7.00
M 7.00
F 7. 00
31-60 7.00
M 7.00
F 7.00
61-120 5.40
M 5.00
F 5-50
Maximum Score 7.00
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TABLE 21
Analysis of Variance on Mean Scores of Age Groups
Source D.F. Mean Squares F. Ratio F. Prob.
Between Groups 2 11.1178 5 .O38O .0119
Within Groups 35 2.2068
37Total
96
TABLE 22
Analysis of Variance on Mean Scores of Parents'
Education Groups
Source D.F. Mean Squares F. Ratio F.Prob.
Between Groups 2 3*1977 1.2024 .0312
Within Groups 35 2.6594
Total 37
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of the seven selected variables (age, number of years of
preschool, parents' education and television) have a
significant relationship with the students reading
performance. Sex and number of older siblings seem to
have no relationship with the students' reading
performance. It is interesting to point out that the
variable interaction with print (time spent reading or
being read to) is only significantly related to reading
inferential and not to reading accuracy and reading
comprehension. This suggests that the child may develop
the capability of drawing conclusions from a text without
being able to read it accurately and without fully
understanding it.
As expected, age is an important factor for reading
readiness and the study shows that children should not be
taught how to read at the ages of five and six. Instead,
the curriculum should make provisions to include materials
to help the children develop cognitive capabilities shown
to be related to the reading performance.
The number of years the child spends in preschool
seems to provide the child with experiences which
facilitate learning how to read.
The parents' education seems to be a factor of the
for a variety ofchildren's performance in reading,
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reasons, such as the availability of reading materials,
higher expectancies from the parents, a better environment
in terms of the children watching their parents reading,
etc
.
The negative relationship between the time spent by
the child watching television and his or her performance in
reading may suggest that the passive attitude of watching
television not only keeps the child away from reading but
also seems to convince the child that it is easier to see
and listen to than reading, that is, television could
hamper the child's motivation for reading.
CHAPTER V
SUMMARY AND CONCLUSIONS
This chapter will present a general summary of this
study, the conclusions drawn from the data, the
implications of these conclusions for reading instruction
and recommendations for further research.
Summary
Purposes
. The purposes of the present study were: a) To
assess the level of cognitive development in Portuguese
elementary school children from ages five to eight; b) to
assess the level of reading in Portuguese elementary school
children from ages five to eight; c) to establish a
relationship between the levels of cognitive development
and reading ability in Portuguese elementary school
children from five to eight; d) to find out if sex, age,
number of older siblings, time spent reading or being read
to, years of preschool attendance, time watching television
and parents' education relate to success in beginning
reading
.
Methodology. To assess the level of children's cognitive
development, a battery of six piaget ian-syled tasks was
99
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used. The tasks were: seriation, ordering, orientation,
multiple classification, class inclusion and conservation.
The reading level of the children was assessed by one
reading test that included reading accuracy, reading
comprehension and reading inferential.
The relationship between the children’s cognitive
level and reading level was established by identifying
factors in the cognitive development that could predict
success in beginning reading. Statistical multiple
regression were performed between cognitive and reading
score
.
The influence of sex, age, number of older siblings,
time spent reading, years of preschool attendance, time
watching television and parents’ education in beginning
reading was assessed by a Parents’ Survey Questionnaire in
which parents were asked to answer several questions about
the child’s lifestyle at home and parents’ education and
occupation
.
The research purposes of this study were attained by
using descriptive and statistical analysis. Specific
procedures like cross-tabulation, breakdown, one-way
analysis of variance and multiple regression were used to
establish relationships between the independent variables
(scores on children's cognitive tasks) and the dependent
variable (scores on children's reading test) and also
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between the group of selected variables and the dependent
variable reading.
The correlations were assessed by measures of
association such as Kendall's tau coe ff icient and
statistical sigif icance of the tests were given by the
chi-square method
.
Results
. The analysis of the data showed that:
a) The overall performance of each subject on all
cognitive tasks was distributed as follows: 30.8% of the
children scored low, 42.1% scored medium and 27.1% scored
high. All the scores on all cognitive tasks were strongly
correlated with children’s ages which means that five to
eight years of age children function at low or medium
cognitive level.
b) The distribution of the children's scores on the
reading test indicated that 41.5% of the children were
rated high readers, 35.9% were rated medium readers and
22.6% were rated low readers. The reading scores were
strongly correlated with children’s ages. Further
statistical analysis indicated that five and six year olds
could not read. At seven, the percentage of readers is
still low but at eight is very high.
c) The relationship between the levels of cognitive
development and reading ability assessed by stepwise
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regressions indicated that only two of the six cognitive
tasks, multiple classification and class inclusion are
strongly and significantly correlated with reading accuracy
(r=.42, p< . 00 1 ; r = . 37 , p<.005), reading comprehension
(r=.37
f p< . 006 ; r= . 30
,
p<.047) and reading total (r=.34,
p< . 014 ;r=
. 31
,
p<.039). These two cognitive tasks account
for 19 % of the variance of the reading test (see Tables 7,
8 and 10).
d) Moderate to strong relationships were found
between the children's reading performance and the selected
variables age, number of years in preschool, parents'
education and time watching television. No relationship
was found between the children's reading performance and
the variables sex and number of older siblings.
Interaction with print at home or the time spent reading or
being rfead to is weakly correlated with the child's ability
to make inferences from what he or she reads, although no
significant relationship was found with reading accuracy
and reading comprehension.
Conclusions
The following conclusions can be drawn from the
presented data:
1. The children’s scores on the cognitive tasks
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indicated that Portuguese children from five to eight
function mostly at low or medium cognitive level. There is
also a consistency of performance on cognitive tasks along
the age range: the five and six year olds score lower on
the tasks and the seven and eight year olds score higher.
The genesis- of the concrete operations in this study, seems
to take place when the child reaches seven and the
operations with higher scores at this age were seriation
and ordering. Multiple classification was acquired at age
eight and conservation of substance, considered by Piaget,
as the benchmark for the concrete operational period, is
acquired at age eight. The order of acquisition of these
operations and its scoring by Portuguese children, seem to
be consistent with Piaget's stages of cognitive development
which leads to the conclusion that the properties of
thought described by Piaget are universal, and cultural
variations do not affect the qualitative aspects of
cognitive development. Therefore, according to the
piagetian theory, the five and six year olds can be
considered to be at the pre-operat ional stage and the seven
and eight year olds at the beginning concrete operational
stage
.
2. The children's scores on the reading test
indicated that only at seven years of age children start
reading and only at eight they can be considered medium or
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high readers. There was not one five year old who could
read and some six year olds were considered to be beginners
and low readers. As five and six years old were not
offered reading instruction in school, the question remains
if they could possibly read if they were taught to. The
next conclusion will try to answer this question.
3. It seems that cognitive development influences
positively the child’s reading ability which means that if
the child has not yet developed the necessary cognitive
structures for reading, he or she is not ready to receive
reading instruction. As the Portuguese written code deals
mainly with clusters, morphemes, rules and exceptions it
seems that these higher order units of structure depend
mainly on part-whole classification and multiple
correspondence skills which are acquired by Portuguese
children at ages seven or eight.
It seems that other cognitive tasks like orientation
or ordering are less important to decoding and
comprehension processes in Portuguese. However, the
present study does show a positive and significant
relationship between the mastery of classification skills
at ages seven and eight and the readiness to read at the
same age.
4. Although girls performed slightly better than
in all categories of the reading test, theboys
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relationship is not statistical significant, therefore it
must be concluded that there is no difference in reading
ability between sexes.
5. This study indicated that the child's interaction
with print at home correlated positively with the child's
ability to make inferences in reading, although there was
no significant relationship with the child's reading
accuracy and comprehension.
6. It seems that the number of older siblings has no
significant realtionship with beginning reading. It was
thought that a significant relationship would explain the
influence of being read to by older siblings as a
prediction of success in beginning reading. One of the
reasons for the non significant realtionship could be that
the older siblings seemed to be very close to the age of
the children tested wich means that they could not have too
much experience in reading to influence the youngest
siblings. Another reason could be that the nature of the
Portuguese language does' not require an intensive immersion
in print before some of the operational mechanisms are
developed in the child. This reason could also be valid to
the previous conclusion that the interaction with print at
home did not significantly relate to success in reading.
7.
Age, years of preschool attendance and parents
education appear to be significantly and positively related
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to beginning reading. Age is understandably related to
reading ability because, as it was stated before,
Portuguese children do not seem to be cognitively ready to
learn how to read before age seven.
The attendance of preschool contributes positively to
reading success, not because of any reading instruction but
because several cognitive skills are enriched in those
years which will help later reading.
Parents’ education will provide the child the
opportunity to attend a good preschool to interact with
constructive toys, to answer to challenging questions, to
get the habit of reading, etc.
8. The results of the study indicated that the more
time the children watch television, the worse they perform
in reading. The passive time they spend watching
television seems to hamper them from moving forward in
understanding by acting upon objects in the environment, by
receiving feedback from those objects, by assimilating and
accomodating new information. Therefore, their cognitive
structures will not fully develop in order to receive the
reading instruction.
9. It appears that the cognitive tasks, multiple
classification and class inclusion, are the strongest
predictors for reading ability in Portuguese children,
Miller-Jones (1981) found that ordering andwhile
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orientation seem to be the strongest predictors for reading
ability in American children. One possible explanation for
the different results obtained by these two studies may be
due to the different written systems of the two languages.
It seems that the English code requires more visualization
and discrimination of words than the Portuguese, and,
therefore, cognitive tasks involving organization of
perceptual data, such as orientation and ordering are the
most important for beginning reading in English. The fact
that there is no systematic relationship between a grapheme
and a phoneme makes the learning to read in English
difficult and stresses memorization of words or parts of
words. On the other hand, there is a relative strong
relationship between a grapheme and a phoneme in Portuguese
language, and that makes it easier for the child to deal
with rules, exceptions and word derivations which requires
multiple classification and class inclusion skills.
Another reason for the discrepancy between
Miller- Jones ' findings and the ones presented in this study
could be the different reading measures used in both
studies. While the present study used a specific reading
test, Miller-Jones evaluated the child’s reading ability by
placing him/her on a reading stage, based on the reading
materials the child was using and the teacher ’ s judgement of
the child's reading level. It seems that a reading test
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gives a more reliable and valid measure of the child’s
reading performance.
Implications for Reading Instruction
The main implication of this study is that reading
instruction in Portuguese elementary school should not
start until children acquire the necessary cognitive
capabilities which means until age seven. Before that time
a pre-reading curriculum should be designed in order to
develop and enrich those skills that were inferred to
function as prerequisits for beginning reading. As
multiple classification and class inclusion were the
strongest predictors of reading ability, the curriculum
must take into account activities that might develop those
cognitive tasks. Therefore, when the child enters
kindergarten at five or first grade at six years of age, he
or she should be surrounded by an environment that will
provide him or her with activities not associated yet with
letters and print but with many and varied concrete
experiences essential to the growth of the child’s ability
to read. An environment that provides the child with many
opportunities for varied sensory and motor experiences,
will allow the child to measure, build and play with clay
which helps the child to move from a great dependance on
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perception to a greater reliance on thought. The child
will solve problems related to these activities by doing
and undoing operations which are very important for later
success in decoding-reading programs when the child is
required to convert graphemes to phonemes and vice-versa.
The same activities, especially the ones related with clay,
will help the child to handle transformations or altered
circumstances when in a reading program he or she will be
presented with a variety of aspects and will be asked to
identify their common characteristics. If the child
lacks the ability to see the transformation as another
aspect of the previous situation, he or she will have
difficulty identifying in reading, upper and lower case
letters, manuscript and cursive, different type faces and
other transformed situations.
A physical education program will also improve the
child's motor organization: walking a balance beam,
throwing and catching a ball, hopping, skipping and
jumping. More sophisticated motor skills will be improved
by providing the child the opportunity to work with
scissors, paint, paste, crayons and brushes.
Other activities such as organization of objects in
two classes (e.g. desk, chair, table are pieces of
furniture; desk and table are things to write at; chair,
rocking chair, bench are things to sit on) will provide the
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child the ability to recognize that more than one attribute
must be considered to classify an object correctly and the
ability to integrate the part into the while. These
classification skills influence beginning reading when the
child has to relate the letter to the word and the word to
the sentence; when the child has to understand that a
letter category can represent a whole class of sounds, or
when he or she has to analyze a word into its constituents
sounds and also blend the sounds to form a word; when the
child engages in rule-learning and simultaneous
applications, or when he or she understands that a word may
have different meanings in various contexts.
Another important activity would be to stress the
search for relational features among objects instead of the
search for oddity. The reason is that the search for
what is different places the emphasis upon surface, static
features of the objects, while the search for relations
gathers information from successive trials and develops the
ability to grasp underlying rules. While the first aspect
emphasized perceptual training, the second aspect centers
upon operative knowing which prepares the child for later
reading ability, especially reading comprehension and
reading inferential, when the child has to deal with
relational concepts.
It should be noted that this pre-reading curriculum
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must allow the child to practice and repeat activities as
long as he or she wants to. We can find children who
work the same picture puzzle over and over again and put
beads in a string and take them out again. Children seem
to enjoy it and impose such activity on themselves. Such
practice could evolve, later on, in repetition and drill of
reading materials that sometimes is repetitious to adults
but enjoyable to children.
Other activities that may be important to the overall
enrichment of cognitive level is to practice left-to-r ight
progression and laterality with games envolving their own
bodies or games like "Simon says". It is important for the
child to conscienciously know his or her own body and to be
aware of his or her position in space and relationship to
other bodies.
Sequence ability could be emphasized by several play
activities such as to name orderly objects that were shown
and taken away; to look at different objects on a table
and, after closing eyes, name the object that is missing,
changed of place or was added to the set; have the child
put a cut-a-part comic strip in a correct sequence, put a
series of pictures in correct sequence, have a child retell
a story in sequence, after being read or told to him or
her, or have a child to tell about a personal experience
and trying to do this in correct order.
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Another trend of this pre-reading curriculum should
be the effective and social development of the child since
Piaget emphasizes that they are inseparable from the
cognitive aspects of behavior. Therefore, the cognitive
activity should be carried on in social situations where
play has a central role evolving later to games of
construction and games with rules marking a socialization
of the self. Social exchanges like working together,
sharing information, learning to take into account other
person's ideas, all given rise to a process of gradual
socialization which leads from a state of lack of
differentiation between the child's point of view and that
of others to a state of coordination and cooperation in
action and communication. In the first state the lack of
perspective affects the child's logic of relations and his
or her awareness of self ( pre-operational period). In the
next state, when the child reaches the level of operativity
he or she will be capable of cooperation (operational
period )
.
Once the child reaches the readiness level in
log ico— perceptual skills, he or she should then be moved to
a curriculum where print has a more relevant role. It is
desirable, at this point, that the teachers be skilled in
appraising the child's thinking abilities, the child's
interest and emotional maturity in order to place him or
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her in a program more close towards learning to read.
Reading readiness tests should be available to assess the
child's level of pre-reading skills by the end of
kindergarten or beginning of first grade. It is also
important that the teacher knows how the child thinks and
learns and therefore design or modify instructional
procedures and select and adjust reading materials to meet
the reading needs of each child. The reading instruction
will grow out of the smooth progression through an
environment which emphasizes exploration of the concrete
materials to an environment in which reading activities,
books and oral communication are part of the child’s
everyday life.
Reading activities during the concrete operational
stage should continue to relate to direct experiences of
the child and should provide increasing emphasis on the
development of logical operations by including
opportunities to combine sentences and word units,
associate clusters in different ways by association and
identity, to transform the order of the units and check on
the results. In the particular case of the Portuguese
reading instruction the most popular method has been the
analytical-synthetic which seems, in fact, be the most
suitable for the nature of the written code. First, the
presented with familiar words in a context andchild is
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then the word is broken down into units, these units
compared to others and new words are formed by comparative
analysis. These reading activities should be presented in
a playful and easy way; teachers should group words that
reveal common spelling patterns and help children observe
those patterns without teaching them the phonic rules.
With a little guided observation children can internalize
those generalizations and inconsciously formulate their own
rules to apply them in similarly pattern words. Most
skills necessary to reading will develop gradually as
children learn to read, providing the materials appealed to
them, the teachers encourage the children to discover and
discuss generalization and strategies about language and
how it works. Children will need sampling strategies to
select among the most important cues available. They will
need to predict strategies for grammatical patterns; in
summary, children will need to develop
information-strategies in a natural way as they gain
proficiency in reading.
Therefore, it is important for the child to attend a
preschool with an effective pre-reading curriculum or to
live at home in an environment that provides him or her the
necessary concrete experiences leading to a more complex
and abstract thinking and to learning to read. It is also
important that the transition to the reading instruction be
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gradual and easy in order
useful and relevant that
pleasure and entertainment
the communicative function
members of our society.
to make learning to read so
children become aware of the
reading may provide as well as
that makes them prestigious
Recommendations for Further Research
Several recommendations for further research in
Portuguese are suggested:
1. A study should be developed to verify the level
of language development in children from ages five to eight
and relate that level to the beginning reading ability.
2. A study should be developed to investigate the
several processes of language acquisition in younger
children and to compare them to the reading acquisition
process. If the processes are the same then more
appropriate teaching strategies should be developed for the
learning to read process.
3. A comparative study should be developed, with
control groups, in order to compare several methods of
reading instruction and to find out which one is more
effective for the Portuguese reading curriculum.
4. A study should be conducted to detect the common
and most frequent miscues children make when they start
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reading in order to develop a curriculum and materials
consistent with children's needs in learning to read
strategies
.
5* A study should be developed in order to
investigate the teachers needs in learning theories in
general, learning to read theory in particular and remedial
reading, in order to improve teaching strategies.
6. A study should be designed to develop measures or
tests of reading (decoding and comprehension) to correctly
place children in their proper stage of reading readiness.
7. A longitudinal study should be undertaken to
follow the same children from ages five to eight in their
school setting in order to verify how their cognitive level
develops and how it relates to their reading performance
along those years.
8.
An evaluation of all the reading materials for
Portuguese elementary school children should be undertaken
to find out if they match the cognitive development of the
children for whom they were designed.
9.
A study should be conducted to collect samples of
children's vocabulary and sentences over a four year period
as a basis for writing beginning reading textbooks and
other materials.
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APPENDIX 1
LOGIC 0- PERCEPTUAL BATTERY
Testing Procedures -
125
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General introduction to the child »
Hi, (name of the child), I'm (your name) .
I am meeting with different children to see how they work
with some materials I have. They are like games. Would you
try some for me?
Instructions for test administration
Seriation
I have five sticks here. I am going to put them on the
table. Can you find the shortest stick for me? GOOD: (Let
them start with any stick they choose). Now, can you line
these sticks up so they can make a staircase? (Record
responses on score sheet). You have here five more sticks.
Can you insert them in the first staircase to make it
longer?
Ordering
(Your bracelet serves as the model)
Now, here I have a bracelet and I have some beads
(unstring their beads and set the model in front of them).
1. Can you put your beads on this string to make a bracelet
just like mine with the colors in the same order? (You can
tie a knot in one end if their beads are falling off as
they string them). Compare child's bracelet to yours? Is
yours the same as mine?
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2. (Unstring child’s beads)
Now, can you make a bracelet that starts with this
bead (point to the reverse end) so that when yours is
strung the red one ends up here and the green one ends
up here? VERY GOOD:
Multiple Classification
This is a grid. I am going to put some shapes on it
and leave one blank for you to put in. Watch: (see #1)
1 )
red
yellow
blue
Which shape goes in the spot? (If they put the
wrong one say: "that is good but I was thinking this
one might go there because it is blue".
Now I am going to take them all off and put them on
again differently. I will leave some for you to put on
to finish the pattern, (see # 2)
A O
A O
0
R D / KA O A
2)
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red
yellow
blue
A O
A o
R
y
Let's try it on one more time. Now I am leaving more
spaces for you to fill. (Leave six spaces in the grid).
Put the shapes on to finish the pattern.
Class Inclusion
I am going to put these pieces away but I have some
different ones. Let's look at them (spread out blue
triangles and squares and red triangles). Can you name
the shapes for me? Good, can you name the colors for me?
1) Are there more reds or triangles?
2) Are there more blues or squares?
3) Are there more triangles or squares?
Orientation
Now, I am going to ask you some questions (make an v
if correct, o if wrong).
1 ) Can you show me your left hand?
2) Your right leg?
3) Your right hand?
Face the student:
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4) Can you show me ray left ear?
5) My left arm?
6) My right shoulder?
Get out 3 traingles and put them in a rowi blue, red, blue
and sit beside the child.
Now, can you show me the triangle to the right of the
red one? To the left of the red one? To the right of the
blue one? VERY GOOD.
Conservation
I have here these two balls of clay. Before I came
here I put them both on a scale and they weighed the same.
Now I am going to roll one of the balls into a sausage.
What do you think? Are the two balls still the same
size or does one have more clay than the other?
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COGNITION SCORE SHEET
1. Seriation
Name
Date
Points
br pur rd gr T
~yi ~bl lbl ' or blk
Ordering
Straight
ol br tur rd blk
Reverse
gr wht bl yi tan
total
Points
Points
Total
3 . Multiple Classification
red
yellow
blue
IT
A O
blue
red
yellow
O
A
color shape color shape
Points
131
4
.
Glass Inclusion
1. Are there more reds or triangles?
2. Are there more blues or squares ?
3 . Are there more triangles or
squares?
Points
:
5.
Orientation
Left hand
right leg
right hand
ray left ear .
my left arm
my right shoulder
triangle to the right of red
triangle to the left of red
Triangle to the right of blue
Points
6
.
Conservation
The balls have the same size
The balls do not have the same size
Points
:
APPENDIX 2
READING TEST
(English version)
Testing and Scoring Procedures
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I • General Testing Procedures
1. The tests to be used for each age are:
5 year olds - K level
6 year olds - K level or text I
7 year olds - Text I or Text II
8 year olds - Text II or Text III
2. The child is asked if he or she knows how to red.
If they say no have them look only at the K level
and see if they can recognize letters and words.
If they say yes have them read the text which
corresponds to their grade level and if they have
difficulty in reading it, let them read the easiest
one
.
3. Show the cards to the child and ask him or her to
read aloud.
4. Ask the child the comprehension questions, letting
her keep the card.
5. No rule has been established for the speed to be
expected of the beginning reader, in both reading
and answering the questions. However, it will be
reasonable to wait about 30-40 sec. before going
to the following question. It is not necessary to
time his reading.
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II . Scoring Procedures
K Level
The test is composed of eleven questions presented to
the child in form of eleven cards the child is asked to
read. The total score in the K level is sixteen. The score
of 0 to 11 was not considered because the subjects were
classified as non-readers.
Texts I, II, III Level
As the childs reads the text aloud, errors will be
marked, in the ways indicated below, on a copy of the text,
Recording of errors:
Tester
a) Circle the word
b) Write the word
c) Underline the word;
write R in the beginning
d) Write L in the beginning
of the word.
e) Write the word like it
was read by the child
Note: For an error that it was repeated more than twice,
count as only 2 errors.
Child
a) Major omissions
b) Major additions
c) Repetions
d) Word pronounced
by tester.
e) Incorrect word.
The maximum score for reading accuracy in text I is
22, in text II is 5^ and in text III is 80.
The Comprehension questions had a total score of 42
in the three texts.
A total score of 122 was given to reading total
(decoding and comprehension).
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READING TEST
Name School
Age Date Teacher
K LEVEL
(Each question corresponds to a card shown to the child;
the child is invited to read each card).
1.
btpamor
2. SMLVXDF
3. COCA COLA RAJA
OLA (labels
)
CHOCOLATE LEITE
4. ESCOLA CAFE
SUPERMERCADO (signs)
PADARIA FARMACIA
5. televisAo TOT OBOLA
TELEJORNAL (TV Programs)
ABRE-TE SESAMO BOLA
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6. PATO RATO GATO
FATO ATO
(DUCK, MOUSE, CAT, OUTFIT, TIE)
7. GALO MALA FALA
MATA PALA
(ROOSTER, PURSE, TALK, FOREST, HAT)
8. E 0 PAI (It is the father)
E A MffE (It is the mother)
E 0 TIO (It is the uncle)
E A TIA (It is the aunt)
9. 0 PAI TAPA 0 POTE (The father covers the vase)
10. 0 CUCO PICA 0 PAU (The cucco bites the stick)
0 CACTO PICA 0 DEDO (The cactus prickles my finger)
AI
,
AI DOI 0 MEU DEDO (...ray finger hurts)
11. 0 COPO CAI (The glass falls)
A CAMILA COLA 0 COPO (Caraila glues the glass)
COLA OS CACOS DO COPO (She glues the pieces of the
glass
)
READING TEST
Name School
Age Date Teacher
TEXT I
BINGO LIVES IN THE JUNGLE.
HE LIKES THE BIG TREES.
HE EATS BANANAS.
HE HAS A LONG TAIL.
HE LIVES HAPPILY IN THE JUNGLE.
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ANSWER SHEET
TEXT I
Comprehension Questions Answers
1. Who is Bingo?
How do you know?
2. Where does he live?
3» Why does he like the
big trees?
4. What did he have for
breakfast today?
5. Why does the author say
Bingo lives happily in
the jungle?
Monkey
jungle, bananas, tail
jungle (trees)
to climb
bananas
trees, bananas
Each correct answer (one word) was given 2 points,
therefore 18 points were allocated for the questions
on Text I. Questions 1. and 5* were considered
inference questions.
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READING TEST
Name School
Age Date Teacher
TEXT II
John has a puppy. He is a funny looking dog.
His ears are long and his legs are very short.
He sleeps in a small doghouse.
One day a big dog came by. The puppy ran into
his house and barked and barked at the big dog.
The big dog could not get him there.
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ANSWER SHEET
TEXT II
Comprehension Questions Answers
1. Why does the puppy look
funny?
long ears, short legs
2. Where does he sleep? doghouse
3. Why did the puppy run
into his house?
afraid of the big dog
4. What did the puppy do
in the house?
barked
5. How did the puppy feel
in his house when the
big dog was outside?
safe
Two points were allocated to each correct answer (each
word). A total of 12 points were given to the questions
on Text II. Questions 1. and 5« were considered infe-
rence questions.
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READING TEST
Name School
Age Date Teacher
TEXT III
Last Saturday Alda went to the beach. Near the water
there were pretty seashells. As she had with her the
yellow pail her mother had given her, she decided to
fill it up with the most beautiful shells she could
find. She took a bunch of colorful shells. Some of
them were white with stripes. Others were yellow.
Others were black with white spots. In the evening,
after a pleasant day at the beach, Alda went back
home and with the seashells she made a beautiful and
colorful necklace.
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ANSWER SHEET
TEXT III
Comprehension Questions Answers
1. Where did Alda go?
2. What did she find at the
beach?
3« Why did she make a
necklace of seashells and
not of pebbles?
4. Why did Alda need the pail?
5. Do you think Alda was
happy? Why?
beach
shells
pebbles are harder to
pierce
to put shells
yes, day at the beach
(necklace
)
Each correct answer (each word) was given two points.
A total of 12 points were given to the questions on
Text III. Questions 3* and 5* were considered inference
questions.
APPENDIX 3
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SURVEY QUESTIONNAIRE
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Dear Parent
I am developing a study of cognitive development related
to beginning reading instruction. The study involves your
child working briefly with shapes, puzzles and beads, and
reading if he or she is reading yet. The purpose of this
study is to improve the instruction of beginning reading
by finding out what kind of instruction would help chil-
dren read easily in Portuguese.
I also need some background information about your child's
reading experience at home. Enclosed is a brief question-
naire that I greatly appreciate you fill out and return
to the classroom teacher. This information will be kept
confidential. A number will be substituted for your child's
name to maintain the confidentiality.
Because of the purposes of the study I would appreciate
it if you could answer as honestly and completely as you
can.
Thank you,
Maria de FAtima Sequeira
School of Education
University of Massachusetts
Amherst, MA. 01003
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CHILDREN’S READING EXPERIENCE QUESTIONNAIRE
Child's name Age Child's number
1. Does the child enjoy looking at books?
yes no (Circle one)
2. How many minutes per week is your child read to at
home? (Circle your answer)
don't know 31-60 min.
under 15 min. 61-120 min.
16-30 min. over 120 min.
3.
How many minutes per week, on his or her own, does
your child spend reading or looking at books?
(Circle your answer)
don’t know 31-60 min.
under 15 min. 61-120 min.
16-30 min. over 120 min.
4.
Prior to age five about how much time per week did
your child spend reading or looking at books?
(Circle your answer)
don't know 31-60 min.
under 15 min. 61-120 min.
16-30 min. over 120 min.
14?
5« Do you subscribe to a magazine ?(Circle one) yes no
6. Do you subscribe to a newspaper ?( Circle one) yes no
7. How many books do you have in your home?(Circle one)
don't know
0-50
51-100
101-200
201-300
301-400
400-500
over 500
8. Does your child read or look at comic books?
(Circle one) yes no
9. How many hours per week of TV does your child watch?
(Circle your answer)
don't know
5-10 hours
11-20 "
over 20 "
10. Did your child attend nursery school? (Circle your
answer)
No 2 years
1 year 3 years
11. How often does your child visit the public library?
(Circle your answer)
hardly ever every two weeks
irregularly weekly
every month more than weekly
12. How many books does he or she check out at a time?
(Circle your answer)
123 more than 3
13. How many children are there in your family including
this child?
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14. What is the child's position in the sequence of the
children? (1st child, 2nd child, etc.) Circle your
answer
.
1st 2nd 3rd 4th 5th 6th 7th 8th 9th
15» Approximately how much time do brothers or sisters
spend reading to the child per week. (Circle your
answer
)
don't know 31-60 min.
under 15 min. 61-120 min.
16-30 min. over 120 min.
16. What is the father’s occupation?
17 • What is the mother’s occupation?
18. How many years did the father complete in school?
4 5 6 7 8 9 10 11 12 13 14 15 BA MA PhD
19. How many years did the mother complete in school?
4 5 6 7 8 9 10 11 12 13 14 15 BA MA PhD
Thank you very much for taking the time to complete this
questionnaire. Please return it to your child's classroom
teacher.
APPENDIX 4
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TESTE DE LEITURA
Nome Escola
_
Idade Data Professor
NlVEL PRE-PRIMARIO
(Cada pergunta corresponde a um cartao que a crianqa deve
ler )
.
1. btpamor
2. SMLVXDF
3. COCA COLA
OLA
CHOCOLATE
4. ESCOLA
SUPERMERCADO
PADARIA
5. TELEVISAO
TELEJORNAL
RAJA
LEITE
CAFE
FARMACIA
TOTOBOLA
ABRE-TE SESAMO BOLA
PATO RATO
FATO ATO
GALO MALA
MATA PALA
£ 0 PAI
£ A MAE
£ 0 TIO
£ A TIA
9. 0 PAI TAPA 0 POTE
10.0 CUCO PICA 0 PAU
0 CACTO PICA 0 DEDO
AI, AI DOI 0 MEU DEDO
11.0 COPO CAI
GATO
FALA
A CAMI LA COLA 0 COPO
COLA OS CACOS DO COPO
TESTE DE LEITURA
Nome Escola
Idade Data Professor
TEXTO I
BINGO VIVE NA SELVA
ELE GOSTA DE ARVORES ALTAS
.
ELE COME BANANAS.
ELE TEM UMA CAUDA COMPRIDA.
BINGO VIVE FELIZ NA SELVA.
TESTE DE LEITURA
Nome Escola
Idade Data Professor
TEXTO II
0 Jose tern urn cachorro. £ um cachorro muito engraqado
tem orelhas compridas e pernas curtas. Ele dorme na
sua casota* no quintal. Um dia, um cao grande passou
pelo quintal. 0 cachorro correu para a sua casota e
ladrou, ladrou para o cao grande. 0 cao nao foi capaz
de apanhar o cachorro.
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TESTE DE LEITURA
Nome Escola
Idade Data Professor
TEXTO III
No s^bado, a Alda foi a praia. A beira-mar havia muitas
conchas bonitas. Como ela tinha consigo o balde amarelo
que a mae lhe dera, resolveu enche-lo com as conchas
mais bonitas que pudesse encontrar. Apanhou uma porqao
de conchas de todas as cores. Umas eram brancas com ris-
quinhas? outras eram amarelas, outras ainda eram pretas
com pintas brancas. A tarde, depois de um dia bem passado
na praia, a Alda regressou a casa e, com as conchas que
tinha apanhado, fez um bonito colar todo colorido.
Texco 1
Perguncas da compreensao: Respostaa:
l. Quasi a o Bingo? Macaco
Como tabes? selva, bananas
,
cauda.
2. Onde viva o Bingo? selva (arvores)
.
3. Porque a que ala gosca da arvores alcas?
4. 0 que cara comido o Bingo ,hoje, ao paquano
subir
.
alnoqo?
5.Porque a que a hiscoria not diz qua o Bingo
bananas
vive faliz na selva? arvores .bananas
.
Taxto 2
1. Porque a qua o cachorro a engraqado? Orelhas compridas.pernas curcas.
2. Onda e que ala donna?
3. Porque e que o cachorro correu para a
casoca
sua casoca?
4. 0 que fez o cachorro da dencro da sua
medo do cao grande
casoca?
5. Cono achas que o cachorro sa sencia dencro
ladrou
da sua casoca? saguro
Taxco 3
1. Onde foi a Alda? praia
2. 0 que foi que ala encontrou na praia?
3. Porque a qua ala fez um colar de conchas
conchas
a nao de padrinhas? pode furar conchas
4. Porque a que ala pracisou do balde? por conchas
3. A Alda regrassou a casa concence? sim
Porque ? dia na praia (colar de conchas)
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BATERIA DE TESTES LOGIC O-PERCEPTIVOS
Apresentacao i
015, (nome da crianqa). Vim aqui para me encontrar com
algumas crianqas e pedir-lhes que joguem comigo alguns
jogos que vou ensinar. Queres jogar comigo?
Instruccoes para a administracao dos testes
Seriacao
Tenho aqui cinco pauzinhos em cima da mesa. £s
capaz de escolher o mais pequeno? MUITO BEMI (Deixe a
crianqa escolher o pauzinho que quiser). Agora, vais
po-los todos em ordem do mais pequeno ao maior como
se fosse uma escada. Tenho aqui mais cinco pauzinhos
que gostava que juntasses aos outros de maneira a
fazer uma escada maior.
Ordem
Tenho aqui uma pyalseira para mim e outra para ti.
(Ponha a sua pulseira na mesa em frente da crian^a, e
tire as argolas da pulseira da crianqa e de-lhas jun-
tamente com o fio).
1. £s capaz de enfiar as tuas argolas neste fio para
fazeres uma pulseira igual a minha, com as cores na
mesma ordem? (Ate um nS no fim do fio para as argolas
nao cairem do fio). Compare a pulseira da crian$a com
a sua pondo-as paralelas. A tua pulseira e igual a
minha?
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2. (Desenfie as argolas da pulse ira da crianqa).
Agora,
€s capaz de fazer outra pulseira que comece
com uma argola desta cor (apontar para o lado oposto da
sua pulseira) de maneira que quando a tua estiver enfia-
da a vermelha esteja aqui (apontar para o final) e a
verde esteja aqui? (apontar para o comeqo). NIUITO BEMI
Classificacao Multi pla
Tenho aqui uma folha de papel dividada em quadrados.
Vou por algumas figuras nos quadrados e vou deixar urn
em branco para tu completares. Observa:
1 )
vermelho
amarelo
azul
Que figura deves colocar neste espaqo? (Se a crian-
qa utilizar uma figura errada diga: "est£ bem, mas eu
penso que esta vai melhor aqui porque £ azul”)*
Agora vou tirar todas as figuras e po-las outra vez
de maneira diferente. Deixarei alguns espaqos para tu
completares
.
2 )
vermelho
amarelo
azul
A O
£LH
V Ai A
Jr ft 6"
Vamos tentar outra vez. Agora vou deixar mais espaqos
para tu encheres.( Deixe seis espaqos em branco ) . Colo
ca as figuras nos espaqos vazios.
Inclusao de Classe
Vou guardar estas figuras mas tenho aqui outras
diferentes. Vamos olhar para elas (espalhe na mesa
triangulos e quadrados azuis e triSngulos vermelhos).
Sabes que figuras sao estas? Sabes de que cor sao?
1) HS. aqui mais vermelhos ou triangulos?
2) Hi mais azuis ou quadrados?
3) H£ mais trifingulos ou quadrados?
Orientacao
Agora, vou fazer-te algumas perguntas (assinale
com um v se estiver correcto e £ se estiver errado).
1) Podes dizer-me qual § a tua mao esquerda?
2) E a tua perna direita?
3) E a tua mao direita?
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(Esteja de frente para a crianqa nas tres perguntas que
seguem^
:
4) Podes dizer-me qual e a minha orelha esquerda?
5) E o meu braqo esquerdo?
6) E o meu ombro dire it o?
(Ponha tres tri£ngulos em fila: azul, vermelho, azul e
sente-se ao lado da crianqa).
Podes mostrar-me o triangulo que fica a direita do
vermelho? E o que fica a esquerda do vermelho? E a di-
reita do azul? MUITO BEM!
i
Conservaqao
Tenho aqui estas duas bolas de plasticina. Ja as
pesei numa balanqa e verifiquei que as duas tem o mesmo
peso . Agora vou transformar uma bola na forma de uma
salsicha. Que achas? SerS que as duas bolas ainda pesam
o mesmo ou uma tem raais plasticina que a outra?
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FOLIIA DC RESPOSTAS
Nona
Idad*
Data
l. skriaqAo
CAS ROXO CNC VERDE 0
Pontoa
AMAR AZUL AZ.CL. LAR FRETO Total
2. ORDEN
a)
AZUL CAS TUR BRAN ENC PRETO CAS.CL AMAR AZUL VERDE
b)
VERDE AZUL AMAR CAS.CL FRETO ENC BRAN TUR CAS AZUL
Total
3. class ificacAo mtJltipla
ancar
.
A o aaul IT
«m«rt. a ancar.
aaul A o amara. A
Forma Cor Forma Cor
4. INCLUSfo DC CLASS!
a) Ha aqul mala varmalhoa ou trlanquloaT
b) Ha mala atula ou quadradoaT
«) Ha mala trlanguloa ou ouadradoaT
J. ORIENTA^O 6. CONSERVA^JtO
Mao aaquarda Ah bolaa t4m 0 moamo paoo
Parna dlralta Ah bolaH nao t4m o moamo poao
Mao dlralta
0 m#u braqo aaquardo
A mlnha oralha aaquarda
0 mau ombro dlralto
Trlangulo a dlralta do varmalho
Triangulo a aaquarda do varmalho
Trlangulo a dlralta do aaul
Caro Encarregado da Educaqao
Eacou a conduzir um escudo tobra o deaenvolvimenco
cognicivo da crianqa relacionado con o casino da laitura. Nesce
escudo, a sua crianqa Crabalhara durance carca da 5 minucos con
figures recorcadas a oucros jogos a lera um pequeno cexco.no caso
da ja cer aprendido a lar. 0 objeccivo desca escudo a aperfeifoar
as cecnicas do ansino da lei Cura na escola primaria.
0 escudo requere Camben informaqao sobra a experiences
liceraria da sua crianqa en case. For isso, agradeqo qua preancha
o quescionario junCo a o davolva a professora da crianqa. Esca in-
formaqao sera nancida conf idancial
.
Em virCuda dos objeccivos desce escudo serem importances
para o aperfeiqoamanco curricular do Porcugues na escola primaria,
agradecia qua o quescionario fossa respondido complecamence e com
a maxima seriedade.
Muico obrigado
School of Educacion
Universicy of Hassachuseccs
AmhersC.Ma 01003
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questionArio sobre a experiEncia literAria da crianqa
(Norm da crianqa) (Idada) (Nuraaro)
Nat perguntas qua saguem asainale con uma circunfarancia a raapoaca corracca.
1. A c riant; a gosca da olhar para livroa?
Sira Nao
2. Quancoa minuto* por aarnana a crianqa ouva hiacorias ao caaa?
a) Deaconheqo
b) Manoa da IS m.
c) 16-30 rn.
d) 31-60 m.
a) 61-120 m.
f) Mail da 120 ra.
3. Quancoa minucoa por aarnana a crianqa la, sozinha, ou aimplaamenca folheia livroa?
a) Deaconheqo
b) flanoa de IS m.
c) 16-30 ra.
d) 31-60 ra.
a) 61-120 ra.
f) Maia dc 120 ra.
It. Ancea doa S anos quanto tempo por aeraana a crianqa paaaava lando ou brincando
com livroa?
a) Deaconhaqo
b) Manoa da IS ra.
c) 16-30 ra.
d) 31-60 ra.
a) 61-120 m.
f) Maia de 120 ra.
5. Oa paia costumara compear uma ou maia reviataa?
Sim Nao
6. Oa pais coatumam comprar urn jornal diario?
Sim Nao
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7. Quanto* livros existent em tut case?
a) Desconheqo
b) 0-50 livro*
c) 51-100 livros
d) 101-200 livros
e) 201-300 livros
f) 301-400 livros
g) 401-500 livros
h) Mais de 500 livros
8. A crianqa costuma ler histories de quadradinhos?
Sim Nao
9. Quanta* horas por semana a crianqa ve televisao?
a) Dcsconheqo
b) 5-10 horas
c) 11-20 horas
d) Mais de 20 horas
10. A crianqa frequentou uraa escola pre-primaria?
a) Nao
b) 1 ano
c) 2 anos
d) 3 anos
11. Quanta* crianqas ha em sue case incluindo esta crianqa?
12. Qual e a posiqao desta crianqa na sequencia de irmaos (ex: 19 filho,29 filho etc)
19 29 39 49 59 69 79 39 99
13. Qual e a ocupaqao do pai?
14. Qual e a ocupaqao da mae?
15. Quantos anos de escolaridade o pai completou?
16. Quantos anos de escolaridade a mae completou?
Muito obrigada por ter completado este questionario. Por favor entregue-o a
professors do seu filho/sua filha.
APPENDIX 5
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DATA
Grouped Data
C
o
•H
P
aJ
c o
o •H
co •H <H
HO p •H C
C as CO o
•H o CD •H
rH 3 CCS CO
.O rH 3
•H rH <D o rH
u m o C o
CD o • o HD CD C& -C 01 •H G rH M
s <D o P P •H a.
3 *T3 P CO c a) u •H CO
c rH C t <D •H CD p CO
X CD O •H a) u u T3 rH CCjQM 0)CO HD< **8 £ £ rt >(X, CDCO Uo 32 rHO
—
001 1 5 0 2 0 2 1 1 2 3 2
002 2 5 2 2 2 2
003 1 570 2 1 2 1001 1 1 3
004 1 5 1 4 1 2 1 1 2 2 1
005 2 5 1 1 1 1
006 2 5 0 4 1 2 2 1 1 1 1
007 1 5 0 3 1 3 1 1 1 1 1
008 1 5 1 1 1 3
009 2 5 1 4 1 1 3 1 1 1 1
010 1 6 0 3 1 2 1 3 1 1 2
Oil 2 5 0 3 2 3 1 3 1 1 2
012 2 6 2 2 2 2
013 1 6 2 3 1 1 3 2 2 1 3
014 2 6 1 4 1 3 1 3 3 1 1
015 2 7 2 2 1 1 1 2 3 2 2
016 2 6 0 4 1 1 1 2 3 1 1
017 2 6 1 3 1 1 1 2 1 1 1
018 2 6 0 4 1 1 1 2 1 1 2
019 1 6 1 2 1 1 1 1 1 1 1
020 1 6 0 2 1 1 1 1 3 1 2
021 1 6 1 3 2 2
022 2 6 0 1 2 1 1 3 3 2 1
023 2 6 0 3 1 1 1 1 1 1 1
024 1 7 0 4 1 1 1 1 1 1 2
025 2 7 1 2 1 1 2 3 3 2 1
026 2 7 0 3 3 1 1 3 1 1 1
027 2 7 1 4 1 1 1 3 1 3 1
028 1 7 1 3 3 3 1 3 3 2 2
029 1 7 0 1 0 1 3 2 1 3 1
030 1 7 0 1 0 1 2 3 3 1 1
031 1 6 0 4 1 3 2 2 3 1 2
032 2 7 0 2 0 1 2 1 3 1 1
Raw Data
c
o
c •H cO P O
•H rH CCS •*H rH
CO cd O CO atG •H •H G •H
>> CD P «H >> CD p
o £ c •H C o jC G
(0 a) a> CO O cd CD a>
u U (h CO *H u Sh Sh
C 3 a <D CIS 01 C 3 Ou CD
G o o e <H H 3 c o o a
o •H a o G U rH o •H O o G
•H P < o M G O •H p < o MP Ctf O HD :<D G p a)
aJ > HD HD HD •H G rH M cc) > e HD HDP G C G G P •H a p G c
C CD •H •H •H aS Sh -H CD G •H •H
<D CO TJ T3 X) •H CD P 01 CD CO ^ T3 •a
•H C aJ CCS eel u TJ rH a) •H C rt a) a)
U O a) CD CD CD U 3 rH u O <D CD CD
o o QS OS a >10 o s o o o cc os OS
1 2 001219140600
1 2 121315140800
1 2 001107200800
1 2 021214070200
1 2 060206070600
1 2 040310070800
1 2 060703070800
1 2 060103210400
1 2 060405070000
1 2 200204140800
1 2 201006140000
1 2 101508140800
1 2 2 1 3 161200211000191602
3 2 202011071600
2 2 142014141200
1 2 122003070600
1 2 121010071000
1 1 161108141020
1 2 060504070800
3 2 102011141600
2 2 042014141200
1 2 202014070600
1 2 060902070600
1 2 020911140800
2 2 202013071400
1 2 200001070600
3 2 201017071800
2 2 202015141400
2 2 160917071200
1 2 182011000800
1 2 122000141000
1 2 001807000800
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033 1 6 1034 1 6 1
035 1 5
036 1 6
037 1 6 0
038 1 5 1
039 1 5 0
040 1 5
041 1 6
042 1 5
043 1 6 0
044 2 5 1
045 1 5 1
046 1 6
047 1 6
048 1 5
049 1 5 1
050 2 6 0
051 2 6 2
052 9 6 0
053 2 6 0
054 2 6
055 1 6
056 1 6 1
057 1 6 1
058 1 7 1
059 2 7 1
060 2 7 0
061 2 7 1
062 2 7
063 2 7 2
064 2 7 0
065 1 7 0
066 2 7 0
067 1 8 3
068 2 8 1
069 1 7 0
070 2 8 0
071 2 8 0
072 1 7 1
073 1 8 1
074 1 8 2
075 2 8
076 1 8
077 1 8 2
078 1 6
079 1 6
080 1 6 3
081 1 6
082 2 5
083 2 5
084 1 5 1
085 2 6
086 2 6 0
087 2 6
088 1 5 0
089 1 6
4 0 12
2 0 13
4 3 3 3
3 3 2 3
4 11
3 3 2 1
3 12 1
4 3 3 1
4
2
4
3
1
3
1
2
3
3
0
0
3
4
4
3
4
3
1
0
0
3
0
3 2 11
3 2 2 2
2 2 2 1
3 2 2 1
4 111
3
3
1
1
3
3
1
1
1
3
2
2
2
1
2
2
2
1
3
3
3
1
2
1
3
1
1
1
3
3
1
3
2
1
1
2
2
1
1
2
2
2
1
3
1
1
2
2
1
2
1
1
2
3
1
1
3
1
3
3
3
3
1
3
3
3
3
3
3
2
3
3
3
1
3
3
3
3
3
1
1
1
1
3
1
1
3
2
1
1
1
1
1
1
1
2
1
1
3
1
3
1
1
1
1
1
3
2
3
1
2
2
3
1
2
2
1
2
1
3
3
2
1
2
2
2
1
1
2
1
2
1
2
3
1
1
1
2
3
1
2
2
9
1
1
1
1
2
2
2
1
1
1
1
1
1
1
9
2
3
1
3
1
1
3
2
1
2
1
1
2
1
3
1
1
1
2
2
1
1
2
1
9
z 3 3 1 1 1 29 3 9 3 1 3 1
1 2 3 9 1 2 2
1 1 3 1 2 1 1
3 3 1 3 1 2
1 3 2 2 2 1 2
0 1 2 1 3 2 1
2 2 3 1 1 1 2
1 1 1 1 1 3 2
2 3 1 9 2 2 1
3 3 2 1 2 1 1
2 3 2 2 3 1 1
1 2 3 1 1 2 2
1 3 1 3 3 1 2
3 3 3 1 1 3 2
1 3 2 3 1 2 9
2 2 3 2 3 2 1
3
1
2
1
3
1
1
1
1
1 2
2 2
1 2
1 2
1 2
1 2
1
1
1
2
2
1
1
2
1
1
1
1
1
1
1
1
2
2
1
1
1
2
1
1
1 3
1 2
1 3
1 3
1 3
1 2
20i2072ii406
201408211800
101510140400
101006071600
18201914100016
200808140620
001006141600
061218071400
061213000700
200604141420
121300070800
160502140000
160411071220
041407140800
161809211600
161809211600
160010071000
04200807042016
20100514142014
202021211420211802
202000070200221201
062017140000
14200514140013
060200141000
202004071220
20200707080015
201016071820221602
16201407120016
062010140820
20151214060016
20151214060016
061305211220
16200400060015
06100700160015
16200814140016
20201207122016
14161214162016
142011001200221202
201020211000201202
20200907160016
20122000120016
16201321120016
202010071800201601
00200900100014
10202007140016
102013070800
182020141600
201305140000
102015140800
202014070620
121820070400
020307000600
022013071200
162015070600
142007070400
082004141000
082004141000
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090 1 5 0 3 2 1 1
091 2 5 0 4 2 3 2
092 1 5
093 2 7 0 4 1 1 1
094 1 7
095 2 7
096 1 7
097 1 7
098 1 7 0 4 2 3 2
099 2 7 1 2 3 1 1
100 1 7 0 1 0 2 1
101 1 7
102 2 8
103 1 8 1 1 2 1 2
104 1 7
105 1 8
106 1 8
107 2 8 0 4 0 2 1
108 1 7 1 2 3 1 1
109 1 7 1 2 0 1 1
110 2 8 1 2 0 1 2
111 2 7 0 4 0 1 1
112 1 7 0 3 2 1 2
113 2 7 0 4 3 3 1
114 2 7
115 2 7 0 2 1 2 2
116 1 7 0 4 2 2 1
117 1 7 0 4 0 1 1
118 2 8 0 4 2 3 1
119 1 8 1 4 0 1 2
120 1 8 0 3 1 3 2
121 2 7 1 4 0 1 2
122 1 9
123 2 7 0 4 3 1 1
124 2 7
125 1 8 0 1 3 3 1
126 1 8 0 3 1 2 2
127 2 8 0 4 2 2 2
128 2 8
129 2 8 0 3 3 3 1
130 1 8 0 4 1 2 1
131 2 7 0 4 2 3 1
132 2 7 2 3 2 2 2
133 1 8 1 4 2 1 2
134 2 7 2 3 2 2 2
135 1 8
136 2 7
137 2 7 0 4 1 1 1
138 1 7 0 3 0 1 1
139 1 7 1 3 2 1 1
140 2 8 1 3 1 3 1
1 1 1 3 1 2
2 2 1 2 1 2
1 o 1 2 1 2
3 3 3 1 2 2 4 3 2
3 3 3 1 1 1 2 1 1
3 3 2 2 3 1 2 1 3
3 1 3
’
2 3 1 3 2 3
3 3 3 1 2 2 3 2 3
3 3 3 1 2 2 3 2 3
3 3 3 3 2 1 4 3 3
3 3 3 2 1 1 3 2 2
2 3 3 1 1 1 3 3 3
3 3 3 1 1 1 4 3 2
3 3 3 1 2 1 3 2 2
3 3 2 1 2 1 3 2 2
3 3 3 2 2 2 3 2 2
3 3 1 1 1 2 3 2 3
1 3 3 1 3 2 2 1 1
2 3 3 1 3 2 3 2 2
2 3 3 1 3 1 2 1 3
3 3 3 1 1 2 1
3 3 2 2 3 2 4 3 2
2 3 1 3 1 2 3 2 3
3 3 2 2 2 2 3 2 2
1 3 1 1 3 1 3 2 3
2 3 2 3 2 1 3 2 2
1 3 1 1 1 1 3 2 3
3 1 1 2 2 1 3 2 2
3 3 3 3 2 1 4 3 2
3 3 3 3 3 2 4 3 2
3 3 3 3 o4. 1 4 3 2
3 1 3 1 3 1 2 1 2
3 1 1 3 2 2
3 1 3 2 2 2 3 2 3
1 3 3 2 2 2 3 2 3
2 3 3 1 3 2 4 3 2
3 3 1 1 2 1 4 3 2
3 3 3 2 3 1 4 3 2
2 3 1 3 3 1 4 3 2
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